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ANATOMY AND SURGERY OF THE 
HUMAN FOOT, 


LECTURE I. 


Ma. Prestpent asp GenrTLemen, 


The appointment to which you, Sir, and the 
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general good towards tho repair and completion of 
their common home. 

‘The illustrious men who have preceded me in 
this chair have, like the giant ants, contributed the 
great beams of their experience and learning, the 
invaluable results of their energy and talents, to 
the edification and improvement of ourselves and 
future ages. I, alas! can only hope to contribute 
my granule of sand; but, minute as my offering 
may be, let me hope that it may in some degree 
tend to “the progress and improvement of prac- 
tical surgery.” 

T feel that in the performance of the duties which 
deyolye upon me, I cannot do better than continue 
the subject so ably treated by my immediate and 
distinguished predecessor, Sir William Fergusson— 
namely, the Progress of Surgery during the last 
Century ; and for this purpose I haye selected the 
Anatomy and Surgery .of the Human Foot and 
Ankle-joint as the subject-matter of this and the 
following lectures, 

Probably in no other part of the human body 
has surgery made groater strides during the last 
thirty or forty years than in the foot; but great as 
its progress has been, it still offers scope for further 
improvement by the removal of erroneous views, 
which have hitherto, to a greater or less extent, 
exerted prejudicial influence over the minds of 
Surgeons, . 

The anatomy of the foot, regarded by the light 
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of purely descriptive anatomy as set forth in most 
standard anatomical works, offers, it must be con- 
fessed, but few charms to the student. Its com- 
plicated skeleton, made up of numerous bones of 
almost indescribable shapes; its various joints, 
with their connecting ligaments ; and its numerous 
muscles, especially in the sole of the foot, with 
their tenddns ranning and crossing each other 
in all direetions,—render it, when considered 
abstractedly, a very difficult and unenticing study. 
But when, having conquered these dry details, the 
surgeon regards this apparently intricate and dif- 
ficult piece of mechanism in relation to its functions 
and the consequent surgery of the part, the aspect 
of the picture unfolded to his view becomes in- 
stantly changed. That which was his former bane 
becomes his present delight; until at length, from 
contemplating the comprehensiveness of design, 
the ingenuity and at the same time simplicity, 
the wondrous adaptation of the several parts to 
their several functions, and withal the perfection 
and completeness of each individual part in itself, 
he cannot but feel the great responsibility which 
he undertakes in practising the surgery of the 
foot, and the impropriety—I am almost. tempted 
to my sin—of unduly sacrificing any portion 
thereof. 
__ Would that Ehad the genius of a Charles Bell—his 
hand to delineate, his graphic mind to make 
‘the many and beautiful points of physio- 
n2 
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logical interest connected with this organ. We of 
the present age look around us with surprise and 
admiration at what is being done in all directions. 
Wo, as @ nation, are proud, and justly proud, of the 
skill of owr Engineers—of the wonders they have 
achieved, and the eminence to which they have 
attained, We aro proud of our bridges crossing 
the eoveral rivers; we are proud of the bridge 
weross the Menai Straits, and of the stupendous 
viadwets which span the valleys in all parts of the 
eonntry, But vast and wonderful as are these 
examples of human skill, they dwarf into insigni- 
feance when compared with this small organ which 
we are now considering. They have merely to 
sustain weights; where “ey are placed there they 
must romain; ley possess no motor power ; they 
have no’ power of locomotion. But how manifold 
are the functions with which the human foot is 
endowed! Man is ordained to maintain the erect 
position. He has to toil, to carry weights and to 
draw weights. As lord of the creation he has to 
govern and subdue the whole animal kingdom, and 
to till the ground ; ho has to walk, run, jump, leap, 
or vault, climb, &e, Upon the foot does he depend 
for the performance of these several duties. How- 
ever hard the labour, whatever the weight to be 
earried or drawn—whatever the distance to be 
walked or run—whatever the depth to be jumped, 
the space to be leaped, or the height to be climbed, 
the foot has in addition and always to sustain the 
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superimposed human frame; not as a mere solid 
immovable mass, but with a fostering though firm 
elasticity, without which these several actions could 
never be performed, save with an amount of jarring 
and concussion that would inevitably destroy the 
delicate organs of the body, such as the brain, 
spinal marrow, &e. In the whole range of me- 
chanics, architecture, or engineering, where can we 
meet with a structure such as this? 

The skeleton of the foot in man is composed of 
twenty-eight bones: seven tarsal, five metatarsal, 
fourteen phalangeal, and two sesamoid bones, 

‘The tarsal bones are short and spongy. They 
form the heel of the foot; enter into the ankle-joint 
and instep; constitute the principal arches of the 
foot; and consist of the os calcis or heel bone, 
the astragalus or ankle bone, the scaphoid, the three 
cuneiform, and the cuboid bones. 

The metatarsal are long bones, situate inter- 
mediately between the tarsal behind, and the 
phalangeal in front, They complete the longi- 
tudinal arch of the foot anteriorly, and give support 
to the phalanges which constitute the toes. 

The phalanges are fourteen in number, each of 
the four outer toes being provided with three, 
whilst the inner or groat toc has only two—an 
arrangement which obtains throughout the whole 
class of mammalia, wherein, however numerous the 
‘phalanges of the other toes may be, those of the 
great toe never execed two, although they may be 





increased in length to compensate for their paucity 
in number. 

It is very difficult to give a clear and at the 

same time concise description of the arrangement 
of these bones. Dr. Cross divides them into two 
unequal longitudinal series, an internal and ex- 
ternal; the former being much the larger of the 
two, the internal commencing with the astragalus, 
the external with the os calcis. Professor Humphry, 
although to a certain degree recognising this 
arrangement, institutes three series: a posterior, 
comprehending the os calcis and astragalus; and 
an internal and an external anterior series, com- 
prising the remainder of the bones included in 
Cross’s arrangement. Mr. Bishop, on the other 
hand, recognises, like Cross, only two series; an 
internal and an external. But he differs from this 
gentleman in making the os calcis common to 
both. 
Inasmuch as, for the purpose of completing the 
skeleton of the foot, and considering its functions, 
wo must connect the os calcis and astragalus with 
the other tarsal bones, I prefer the arrangement of 
Bishop to either that of Cross or Humphry, as being 
more simple and more readily understood, and 
withal more in accordance with the functions of the 
part, According to this gentleman the two series 
are arranged thus, from behind forwards. 





Eight phalanges. 
To which we may add the two sesamoid bones. 


Os ealcis. 

Ouboid. 

‘Two external metatarsal bones. 
Six phalanges. 

‘The foot, as a whole, presents two surfaces—a 
“superior” and an “inferior;” two oxtremities— 
an “anterior” and a “posterior; ” and two margins 
or edges—an “ int ” and an ‘* external.” 

‘The superior or dorsal surface is convex in the 
antero-posterior direction, and also from side to side. 
The convexity in the latter direction is most 
developed over the cuneiform and cuboid bones, 
and constitutes the transverse arch of the foot, its 
aspect being upwards and outwards, the inner 
‘extremity of the arch being about an inch higher 
than the outer one. The antero-posterior arch rests 
‘in front upon the rounded distal extremities of the 
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extremity, Behind, the posterior extremity or 
tuberosity of the os calcis constitutes its basis of 
support. ‘The two constitute the arches of the foot; 
and upon them depend not only its strength, but 
also its elasticity. 

The inferior surface, very irregular, presents the 
concavities of the two arches already alluded to. 
The external margin, in standing, rests for the most 
part upon the ground. The internal margin pre- 
sents points of the greatest interest, We have here 
the longitudinal arch of the foot. We have here, 
also, two ball-and-socket joints, which, whilst they 
allow the bones entering therein a considerable 
degree of motion, at the same time, from their 
peculiar construction, endow the foot with that 
elasticity so all-important in the animal economy, 
and to which I have already directed your atten- 
tion. ‘These two joints are respectively the medio- 
tarsal or astragalo-scaphoid, and the internal meta- 
tarso-phalangeal joint of the great toe. 

If you cast your eyes over the internal margin 
of the skeleton of the foot, you observe an interval 
between the os caleis and the scaphoid. This is 
filled up or completed by the calcaneo-scaphoid or 
round ligament, which, endowed with a consider- 
able amount of elasticity, yields to a certain degree 
under any weight cither suddenly or gradually 
thrown upon it, and thus deadens shocks and jars. 
Although not so given by anatomical writers, this 
ligament, as first described by myself in the year 
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1845, sends up an extension on the inner side of 
the foot and completes the socket of the joint in 
this direction; the importance of this arrangement 
will be seen hereafter. 

Again, in the motatarso-phalangeal joint of the 
great toe is another ball-and-socket joint, as well 
ag an especial provision against the effects of jars. 

Tf we lay the metatarso-phalangeal joint open 
from above we find the sesamoid bones united by 
a strong intervening elastic ligament, upon which 
the anterior extremity of the metatarsal bone rests; 
and here we may also observe the uses of the sesa- 
moid bones and the beauty of their arrangement. 
The first metatarsul bone, although considerably 
stronger, is shorter than the second, and were it 
not for the sesamoid bones it would drop below the 
level of the second metatarsal, which, too slight for 
the task, would then have to sustain the weight of 
the body and the various shocks from it. Situated, 
however, beneath its head, the sesamoid bones sustain 
the first metatarsal in its proper place and enable it 
to perform its allotted duties. And with regard to 
the beauty of the arrangement it must be borne 
fin mind that this joint, unlike the medio-tarsal, 
thas to sustain shocks at various angles according 
to tho irregularities of the ground upon which it 
alights; so that whilst in the latter the ligament or 

Soap into fixed points, in the former it 
i y to two moveable bones (the sesamoid), 
which, in their turn, are connected with muscles 
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especially appointed to regulate and accommodate 
their movements to the varying requirements and 
positions of the joint. 

Now let us see how the arches of the foot are 
preserved. The antero-posterior or longitudinal 
having to support the weight of the body under 
all circumstances when the latter is in the erect 
position, the numerous bones of which the arch 
is composed, the shapes of their articulating surfaces, 
and the degree of motion allowed to their joints, all 
show that some extraneous aid is necessary to main- 
tain the arch when called upon to perform its 
functions. Professor Humphry attributes this aid 
to the strong ligaments passing from bone to bone, 
regulating and limiting their movements, and es- 
pecially to the strong plantar fascia and caleaneo- 
scaphoid ligaments. Doubtless, these ligaments do 
in some measure maintain the shape of the arch 
whilst in a quiescent state; but I very much ques- 
tion whether they possess sufficient elasticity or 
contractile power to accommodate themselves to the 
various requirements of the part. In the first place, 
the arch has to be made to stand’ fast and upright 
under the influence of the pressure of the body; 
and as regards the bones and ligaments, nothing 
“ean be more unfavourable. The rounded heel 
process, the overhanging astragalus, and the weight 
of the body pressing downwards and inwards upon 
the astragalus, all militate against its ability to do 
so. The ligaments, it is true, limit antero-posterior 
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expansion, but they can have no influence over tho 
preservation of the arch in the upright position. If 
solely dependent upon them, the foot would in- 
eyitably roll over when pressure was exerted upon 
the astragalus, or, in other words, when the body 
was in the erect position. Again, do these liga- 
ments possess in themselves such an amount of 
contractile power combined with elasticity as to 
admit of their yielding sufficiently to deaden or 
counteract shock, and subsequently to resume the 
amount of rigidity necessary to maintain the in- 
togrity of the arch? And, lastly, in running or 
walking, when the arch has to depend upon its 
anterior pillar, could the strong plantar fascia exert 
the active foree or cohesive power necessary to 
plant and maintain the front of the foot firmly upon 
the ground ? 

Mr. Barwell, in the year 1860, pointed out the 
importance of the tibialis anticus muscle in pre- 
serving the arch in the erect position of the body; 
but the tibialis posticus and flexor communis digi- 
toram, which pass from the back-of the leg under 
the sustentaculum tali, must not only assist in 
maintaining the arch, but must also prevent its 
‘inversion under the circumstances here alluded to. 
Tn walking, the heel first comes to the ground, then 
‘the head of the fifth metatarsal bone, and sub- 
‘sequently the remainder, in rapid succession, until 

__ the body is, as it were, turned over to and rests 
"_wapon the sesamoid bones of the great toe, the toes 
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themselves being left free to enable the foot to 
spurn the ground for the purpose of taking another 
step. In these movements the anterior pillar of the 
arch has, through the distal extremities of the 
metatarsal bones, to be brought to and fixed upon 
the ground; and this is effected by the four lum- 
bricales muscles attached to the inner or tibial side 
of the distal extremities of the four outer metatarsal 
bones, assisted probably by the abductor and flexor 
brevis minimi digiti inserted into the outer or fibular 
side of the base of the first phalanx; and by the so- 
called abductor and adductor, as well as the flexor 
brevis aud pollicis muscles, inserted into the sesamoid 
bones and base of the first phalanx of the great toe. 
But whilst these muscles principally influence the 
longitudinal arch and the internal series of bones, 
the external series and transverse arch are not 
uncared for, For these, provision is made in the 
arrangement of the tendons of the peroneus brevis 
and longus. The former, passing behind and be- 
neath the external malleolus, is inserted into the 
base of the fifth metatarsal bone, thus bracing up 
the caleaneo-euboid and cuboido-metatarsal joints; 
and the latter, passing through the same groove 
behind the external malleolus, and then along the 
outside of the os ealcis and cuboid, turns sharply 
on itself, enters a groove on the under surface of 
the cuboid bone, and, traversing the under surfaces 
of the three cuneiform bones, is inserted on the tarsal 
end of the metatarsal bone of the great toe. The 





THE HUMAN FOOT. 13 


tendon consequently describes two acute curves or 
angles, the first between the external malleolus 
and the cuboid, and the second between the cuboid 
and its insertion. In the latter course, it preserves 
the transverse arch, bracing the three cunciform 
and the cuboid bones together; but being exposed 
to displacement from the acutencss of its angle, 
provision is made against this accident by the 
prominence of the margin of the cuboidal groove 
behind, and the attachment of the adductor pollicis 
and flexor brevis minimi digiti in front. 

‘The transverse arch is sometimes strengthened 
by a peculiar distribution of the tendon of the 
tibialis posticus muscle, which, in addition to its 
insertion into the scaphoid and internal cuneiform, 
sends off a strong tendon diagonally across the 
foot to be inserted into the cuboid and base of the 
fifth metatarsal bone; and, as if to confirm the 
opinion which I have here expressed us to the 
assistance rendered by the adductor pollicis and 
flexor brevis minimi digiti muscles to the long 
peroneal tendon, this prolongation of the tibialis 
posticus gives off two diverticula, which pass for 
insertion to the bases of the second and third meta- 
tarsal bones, as may be seen in the annexed wood- 
eut, taken from a preparation in the Museum of the 
‘College of Surgeons, dissected by Mr. Moseley, 

Lastly, with regard to the other propusition— 
whether the long plautar ligament or fascia possesses 
in itself such an amount of contractile power com- 
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bined with elasticity ax to admit of its yielding 
sufficiently to deaden or counteract shock, and 
subsequently to resume the requisite amount of 


{0} Tnsortion of tondon of tibialix postions into soaphoid bone. 

(P) Ite imsertion into internal cuneiform bone. 

(© Tondinous expansion dividing into Sve alips for insertion into the 
‘dases of all the toon 

(@& Tendon of the peronens longrux muscle. 


solidity or rigidity to enable it to maintain the 
integrity of the arch. To this we obtain a reply in 
the negative from the arrangement of parts, which 
shows that, after all, the influence exerted by this 
fascia over the longitudinal arch is passive and 
mediate, and neither active nor direct; indeed, it 
is very questionable whether its fibres are ever 
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stretched, or even extended, under pressure or 
shock, since especial care is taken to prevent their 
across from point to point, but describes a curve the 
concavity of which looks downwards—correspond- 
ing, in fact, to the plantar arch; and this curve is 
preserved in the various positions of the foot by a 


yery ingenious contrivance, and upon which the 
elasticity and at the same time firmness which is the 
perfection of walking mainly depend. The three 
muscles constituting the first layer of the muscles of 
the sole of the foot—the abductor pollicis, flexor 
brevis pedis, and abductor minimi digiti—which 
serve, as we have scen, to fix the anterior pillar of 
the arch when the latter is subjected to pressure, 
have a yery peculiar origin, They arise from bone 
—the inferior surface of the os calcis—by their upper 
surfaces, and from the long plantar ligament by their 
lower. This arrangement not only adds strength 
to the muscles by increasing their extent of attach- 
ment, but, through it, tho muscles, when called into 
action, cannot exert their influence from before 
‘backwards upon the anterior pillar of the arch 
‘without at the same time acting from below upwards 
‘upon the plantar fascia, whereby the strength and 
of the latter, and at the same time its 

ion to the bony arch, are effectually preserved 

ere otherwise they would be destroyed. Tho 

‘of this arrangement is well seen in the foot 

dancer when moving about on the tips of 
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the toes. Here the arch is not destroyed, but, on 
the contrary, is usually exaggerated—duo, no doubt, 
to the great foree which these muscles have to 
exert during this particular movement acting not 
only upon the anterior pillar of the arch, but at 
the same time upon the plantar fascia.* 


c 


(0) Sonmoid boas. 
(8) Plantar facia, 
(e) Abductor pollicis muscle. 


The foot is also described as being of a triangular 
shape, the base in front; and as resting upon three 
piers, one posterior and two anterior, the former 
constituted by the heel-bone, the latter by the 
anterior extremities of the two series already alluded 
to, or, more accurately speaking, upon the tuberosity 
of the os calcis behind, and the two sesamoid bones 
and the anterior extremity of the fifth metatarsal 
bone in front. 

Tran Os Catcis.—The os calcis, or heel-bone, 
forms the great posterior pier of the bridge, and 


* Sco Humphry, “ Journal of Anatomy and Physiology,” 1866, p. 187. 
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forms the entire posterior extremity of the foot. 
Oblong in shape, it presents six surfaces: Superior, 
inferior, anterior, posterior, external, and internal. 

‘Its superior surface presents two articulating sur- 
faces for the astragalus, the posterior—convex, broad, 
and directed forwards and outwards; the anterior— 
internal, narrow, and concave. ‘These are separated 
by a deop rough transverse groove, fitted in the 
natural state by the strong interosseous calcaneo- 
astragaloid ligament. Behind the posterior artieu- 
lating surfuee is 2 concave portion separating the 
latter from tho insertion of the tendo Achillis. 

The inferior surface broader behind than before 
presents posteriorly two tubercles (of which the 
inner is the largest), which give attachment to the 
plantar fascia and superficial plantar muscles, More 
anteriorly is another eminence for the attachment 

ligament. 

itiaa etierloc sairthea is the smallest; slightly con- 


‘The peste surface is convex, oid inferiorly 


d into the tubercles on the inferior 
‘The upper part of the posterior 
inent and smooth, and is 
the tendo Achillis by a synovial 
ee is nearly fiat, and broader 
anteriorly it is grooved for the 

© 
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tendons of the peronei muscles, and is otherwise 
subcutaneous throughout its extent. 

‘The internal surface, deeply concave, gives transit 
to the posterior tibial vessels and nerves and to the 
tendons of the flexor muscles ; anteriorly and supe- 
niorly is a prominent process (sustentaculum tali) 
grooved beneath for the tendon of the flexor longus 
pollicis, and concave above for supporting the 
astragalus. E 

Having thus briefly glanced at the descriptive 
anatomy of the bone, we will now consider its 
structure in relation to its uses—in other words, its 
mechanical or functional anatomy, commencing with 
its upper surface. 

The shape, situation, and direction of the articu- 
lating surfaces for the astragalus are well worthy of 
attention. We might at first sight naturally con- 
jecture that, being designed for the support of the 
astragalus, they would present-a flut plane, looking 
directly upwards; instead of which there are two 
surfaces of unequal size, having different aspects, 
and separated from each other by the interosseous 
groove. he larger posterior and external articu- 
lating surface has its greatest diameter directed 
obliquely from above downwards, forwards, and 
outwards, to the outer extremity of the interosseous 
groove, and is convex in the same direction. Supe- 
riorly, this surface sweeps backwards and inwards 
to the inner extremity of the interosseous groove, 
forming with the “sustentaculum tali” a cup-like 
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cavity, wherein rests the posterior portion of the 
astragalus. The anterior and internal surface is not 
above one-third the size of the former, It is shaped 
like an almond, concave from above downwards, 
looks upwards and forwards, and terminates in- 
feriorly in a narrow slip of articulating surface pro- 
longed forwards on to the internal superior margin 
of the great surface. This almond-shaped articu- 
lating surface forms the anterior surface of tho 
“sustentaculum tali,” and, with its prolongation, 
gives support to the astragalus. 

This certainly appears to be a very complicated 
arrangement, but when studied in relation to its 
uses, its apparent complication and eccentricity at 
once disappear, and we find in their stead a simple 
and beautiful contrivance for the adaptation of parts 
to the functions which they have to perform. 

The larger surface supports the body of the 
astragalus; the smaller, with its prolongation, the 
nock and to a certain extent the head of that bone. 
Upon the upper portion of the astragalus is the 
pulley, or trochlea, for sustaining the horizontal 
articulating surface of the lower end of the tibia, 
whereby the weight of the body is transferred. to 
the former bone, and, through it, to the other bones 
of the tarsus. 


Lhave already glanced at some of the functions 
of the foot. But it should be borne in mind that 
‘when called into action its chief employment, in 
addition to sustaining the weight of the body, is 

e2 
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that of progression or walking; that in this employ- 
ment it has frequently to support not the weight of 
the body only, but likewise any other burden which 
that body at the time being may have to sustain. 
The porter with his load, the coalheaver with his 
sack of coals, the miller with his sack of wheat, 
haye all to be supported upon their feet equally 
with the most indolent and self-indulgent member 
of society; since, however small or however great 
the weight may be, if carried by man at all, it 
must be borne by the foot, and by that very part 
of the foot which we are now considering. 

In walking, the heel is first planted on the 
ground, the toes being raised; the body is then 
swung forwards to the vertical position, the toes at 
the same time coming to the ground; and, lastly, 
the heel is raised so as to throw the weight of the 
body on to the other foot, swung forward to receive 
it. It is in these three movements, which very 
rapidly succeed each other, that we discover the 
object and value of the peculiar arrangement of the 
ealeanco-astragaloid articulation. During the first, 
and the transition into the second, the whole weight 
of the body is thrown upon the posterior caleanco- 
astragaloid articulating surface, and consequently 
upon the heel-bone itself, which, in fact, becomes 
the means by which the power of the lever (tendo 
Achillis, tibialis posticus, flexor communis, and pero- 
neus longus) overcomes the resistance of the body. 
If, therefore, the calcaneo-astragaloid joint were 
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formed simply by the junction of two horizontal 
planes, its moment of trial would be its moment of 
weakness, and it would haye to depend entirely 
upon the interosseous ligament. But as it is, when. 
the toes are raised, the body of the astragalus rests 
entirely upon the body and tuberosity of the os 
ealcis, so that the weight of the superimposed body 
and the great stress are referred directly to the os 
calcis at its widest and strongest part, which thus 
becomes firmly planted on the ground. 

‘This arrangement exerts a direct and considerable 
influence over the transition from the second to 
the third movement in walking, assisting in no 
small degree the leverage exerted by the muscles 
already enumerated ; for as the heel is raised, this 
surface, rising with it, is thrown forward, and, by 
pushing against the astragalus, assists materially in 
transferring the weight of the body from the heel 
to the balls of the great and its two outer toes; 
whilst the cup-like cavity at the upper extremity of 
‘this surface, with the consequent rising of its outer 
margin, together with the internal elevation of the 
sustentaculum dali, serve to keep the astragalus in 
‘its proper direction when labouring under its super- 
imposed burden, and at the same time prevent the 
body of that bone from twisting outwards. 

_ Nor we. the ingenuity and importance of this 
id articulating surface 

even yet. It has still to support the 

he third movement of walking—when the 
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heel is raised, and the foot rests upon the anterior 
pier of its arch. The weight and pressure of the 
superimposed body are now to a great degree trans- 
ferred from the os calcis ‘to the astragalus, and, 
through it, the scaphoid, and three cuneiform bones, 
to the balls of the three internal toes. The same 
obtains, though with greater intensity, in jumping 
from a height; for, although modified to a certain 
extent by the bending of the knee, still here to the 
position of the joint we have the addition of the 
shock. And so likewise in the vaulting of the 
ballet girl across the stage, and still more so in that 
achievement wherein the dancer trips about the 
stage upon the tips of her toes, with the heels drawn 
directly upwards, the knee-joints fixed and unbent, 
and the legs consequently rigid and straight. In 
these and such-like movements the astragalus is 
placed at great disadvantage. It has to resist, not 
simply the weight of the body, but that weight 
thrown upon it with a sudden shock, and in an 
oblique direction. Hence the narrow portion of 
the tibio-fibular mortise, jammed against the wide 
anterior portion of the trochlear surface of the 
astragalus, forces the latter downwards and forwards 
upon the scaphoid bone. We must here remember 
that to enable it to withstand these disadvantages 
the astragalus has only the configuration and 
arrangement of the articulating surfaces of the os 
caleis whereon to depend. It has not a single 
muscle attached to it to brace it up or to give it 
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support; and, indeed, in view of what it has to do, 
oc ea EY to be disproportionately 


es cies no especial arrangement by which 
the weight and force so referred to the balls of the 
three inner toes could be regulated and diminished, 
the heel could be planted on the ground, the foot 
might become horizontal, the heel might be raised 
from the ground, but there the power of progression 
would cease. The balls of the toes would be 
pressed upon the ground, but their comparatively 
weak extensor muscles would be quite unable to 
raise them, or to overcome the combined resistance 
of their opposing muscles and the weight of the 
body. Thus the completing movement of walking 
would be lost; whilst running, wherein the weight 
is throughout thrown upon the toes, could never 
be employed. But Nature has foreseen and guarded 
against this misfortune. She has taken care that 
the force and weight should not be unduly restricted 
to any one bone or spot, but should be so equably 
diffused as not to interfere with the free action of 
any individual part. We accordingly find that, 
even in this third movement of walking, the os 
ealcis, though as it were suspended in the air, has 
not only to bear its own share, but it has to 
transmit a full proportion of this burden through 
the cuboid to the two external metatarsal bones; 
and this is effected by a very simple adaptation of + 
means to an end—by a cohesion, as it were, 
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between the astragalus and os ealcis, or, in other 
words, a hooking on of the former upon the latter. 

We have seen that the posterior external caleaneo- 
astragaloid articular surface is directed downwards, 
forwards, and outwards, and that it is convex in 
the same direction. By the prolongation of the 
upper extremity of this convex surfaco backwards, 
downwards, and inwards towards the sustentaculum 
tali, the semilunar or cup-like concavity between 
the former and the latter is formed. Upon this 
convex surface the astragalus is modelled by a nicely 
adjusted concavity, whilst, sending out a process 
at its posterior inforior and internal angle, it adapts 
itself to the cup-like concavity just described, be- 
comes wedged in behind the sustentaculum tali, 
and thus, when the heel is raised, obtains not only 
a ligamentous (the interosseous), but also a firm 
bony support, the two bones as it were becoming 
one. The weight or force is by this contrivance 
equably diverted to the os calcis and the outer 
series or division of the foot, whilst the strain upon 
the distal extremities of the three internal metatarsal 
bones is still further diminished by the elasticity of 
the astragalo-scaphoid joint. Hence, whatever the 
degree of pressure, the force is so equably supported 
and diffused throughout the whole foot that these 
distal metatarsal extremities are in their turn 
enabled to bestow their burden upon the phalanges, 
which by their buoyancy and spring rapidly transfer 
it to the opposite foot. 





In short, the posterior caleaneo-astragaloid articu- 
lating surface affords one of the many instances 
met with in animal mechanics of a part performing 
several, and those apparently opposite, offices. 
Here we find, in the first series of walking move- 
ments, this surface affording an entire basis of 
support; in the transition from the first to the 
third it is repellant or propulsive; whilst in the 
third it suspends the burden or weight, at the 
same time diffusing it throughout the rest of the foot. 

The posterior extremity of the os calcis is, as 
owe haye seen, convex in all directions—an arrange- 
ment, doubtless, for facilitating the movement of 
the foot in walking. It is stated that in the higher 
orders of man the strength of the leverage is sacri- 
ficed to rapidity of motion, so that, whilst in the 
negro the heel is long, in the higher classes it is 
comparatively short. Professor Humphry, in_ his 
interesting little book, points out that the loss in 
the latter is compensated by increased develop- 
ment of the calf muscles, and that a high heel with 
a well-developed calf are best marked in nations 
endowed with the highest intelligence. That the 
calf may be regarded us « characteristic of man, 
and that a well-developed calf is a characteristic 
Beatie members of the human family, is an 

h which may or may not be correct; I can 
hope that the absence of « well- eral 
fees B0%, # man ong the 
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Be this as it may, however, I would submit that 
the loss of power is not due either to the rapid 
descent or vertical direction of the heel-bone, but 
simply to the shortness of the projecting leverage 
portion behind the ankle. To say that the heel- 
bone in the higher races of mankind descends 
almost vertically is hable to mislead the student ; 
for, in fact, the heel-process in Europeans, as in 
negroes, is only a prolongation (although in a minor 
degree) of the body of the os calcis backwards, 
whilst its apparently vertical descent is due to three 
causes: (a) the better developed plantar arch, and 
the consequently greater elevation of the anterior 
extremity of the bone to join the cuboid ; (6) the 
shortness of the projecting heel-process compared 


with its vertical depth; and (c) by the bevelling off 
of the posterior inferior margin of the bone, by 
which the tubercles on its inferior surface are 


brought into bold relief. In considering this point, 
we should study the heel-bone in its entirety, and 
not by means of a longitudinal section of the foot, 
which gives this erroneous impression. 

The loss of power, however, is compensated by 
the roundness or convexity of the posterior extremity 
of the os calcis allowing the foot to be thrown 
forwards with comparative ease, whilst ‘additional 
force is given to the lever by the prolongation of 
the insertion of the tendo Achillis to the under part 
of the heel-process just behind the tubercles. By 
this arrangement a considerable increase of leverage 
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is obtained. If the tendon were inserted simply 
into the upper margin of the heel-process, the lever 
would have to contend against the dead weight of 
the superimposed body; whereas, by passing over 
the prominence of the heel it derives the full ad- 
yantage of the convexity, and, by tilting or rotating 
the foot forwards, transfers the weight of the body 
to the front of the foot, being assisted still further 
by the interposition of a synovial bursa between 
the tendon and the bone, which, by its buoyancy 
and the displacoment of its contained fluid, ac- 
commodates the lever to the varying positions of 
the bone. 

‘The lateral surfaces are good examples of economy 
of means and space. On the outer surface, where 
the peronei tendons from their distribution only 
require to be guided to their destination, wo have 
simply small spine, serving merely to prevent the 
tendon slipping forward. On the internal surface, 
however, more important duties devolve, From 
the roundness of the heel process, the overhanging 
of the astragalus, and the weight of the body being 
directed towards its inner side, the foot would in- 
eyitably roll over in this direction if there was not 
4n especial arrangement to prevent it. And, indeed, 
in eases of weaknoss, or where the arch is deficient, 
ais in yalgus, this frequently occurs. 

" Tho tibialis postious, upon whose tendon this com- 


oo Pe principally devolves, passes directly 
from behind the inner malleolus to its 





28 ANATOMY AND SURGERY OF 


insertion on the scaphoid and internal cuneiform 
bones. It therefore requires a very strong pulley 
around which to play, and this is supplied by the 
under surface of the sustentaculum tali, which, by 
its double office of supporting the astragalus above 
and supplying a pulley below, enables the tendon 
to exert its influence directly upon the body of 
the astragalus, to counteract the superincumbent 
force, and preserve the foot in its natural position, 
whilst the concavity of the surface behind and 
below the sustentaculum tali affords a safe shelter 
for the remaining tendons, the arteries and nerves, 
in their passage to the sole of the foot, 

If we now turn to the structure of the os calcis, 
we find it designed and arranged exactly to meet 
the exigencies of the bone. Those portions of the 
bone which have to bear the greatest strain, as well 
as those that are the weakest, calculating from 
before backwards, are— 

1. The articular surface for the os cuboides, 
especially at its upper half. 

2, The deep groove on its upper surface for the 
lodgment of the interosseous ligament. 

4, The posterior caleanco-astragaloid articulating 
surface. 

4. The concave surface behind the latter. 

5. That portion of the posterior extremity of the 
bone at which the bursa separates the tendo Achillis 
from the bone, and which has to sustain the whole 
force of the action of that tendon. 
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6. The remainder of the posterior extremity 
of the os calcis between the latter spot aud the 
tubercles. 

1. The articulating surface for the os cuboides 
is supported upon a very compact and dense body 
of osseons striex, which in the middle preserve this 
compact arrangement for about a quarter of an 
inch towards the interior of the bone, where the 
strim separate to assist in forming the septa of the 
spongy or cancellated structure of the bone. Supe- 
riorly and inferiorly the compact structure ex- 
pands, joining a similar structure from the upper 
and lower portions of the great caleaneal process, 
‘thus rendering the upper and lower angles extremely 
firm, as at these points it extends nearly, if not 
quite, half an inch into the interior of the bone. 

2. Tho weakest portion of the os caleis is un- 
doubtedly that In which the groove is sunk for the 
‘interosseous calcaneo-astragaloid ligament. It is 
here that the bone is narrowest; it is here also 
that the cancellated cells are largest and the bone 
‘most spongy ; and it isat the upper surface, or in 

itself, that in walking, &e., the opposing 
the superimposed woight of the body 
and the resistance offered by the front of 
through the cuboid bone, are concentrated. 
it to sustain these twofold forces, we find 
structure in this neighbourhood ox- 
and much thicker where it corre- 

mroove. Its density resembles ivory, 
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rather than the.tough material of the rest of the 
bone; indeed, Professor Humphry describes this as 
the hardest portion of the os calcis. From this hard 
dense structure 2 process of similar character passes 
from immediately beneath this groove obliquely to 
the middle of the articulating surface for the cuboid ; 
acting as a tie-beam, in fact, to the interosseous 
groove, and enabling it to resist the force and 
strain exerted upon it. 

3, If we saw through the inner calcaneo-astra- 
galoid surface transversely outwards through the 
external or greater surface, we at once perceive the 
great strength of the bone in these situations. In 
the preparation before you, you will observe that 
it is intermediate in density between the structure 
supporting the cuboidal surface and that composing 
the interosseous groove. After extending down- 
wards and backwards in this compact form for 
nearly three-quarters of an inch, its component 
lamelle radiate to fill up the interior of the heel- 
process of the bone, excepting that portion thereof 
to be deseribed hereafter. 

The radiating fibres, however, are not straight, 
but are arranged with reference to a point of con- 
siderable interest. Whilst that portion of the bone 
which lies in front of the posterior calcaneo-astra- 
galoid articulating surface is weakest in point of 
volume and structure, the concave portion im- 
mediately behind that surface and between it and 
the anterior attachment of the tendo Achillis, has 
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to bear the greatest strain—a strain, it has been 
well observed, greater than that borne by any other 
one part of the body. It has at one and the same 
time to support and contend against a double force 
applied in opposite directions: the weight of the 
body bearing down upon the astragaloid surfaces, 
on the one hand; the powerful leverage of the 
tendo Achillis, on the other. 

Bearing this in mind, this concave portion of the 
upper surface of the bone appears to labour under 
such great disadvantages that we are forced to seck 
some compensating arrangement by which the bone 
is here preserved from injury, and, indeod, pro- 
yented from being crushed when these two op- 
posing forces are in action. This is supplied by 
the disposition of the radiating lamelle or pillars of 
bone. These, as I have said before, do not radiate 
in straight, but in curved, lines, their convexity 
being directed upwards towards the concave surface 
of the bone; and, whilst they commence in the 
dense structure supporting the astragaloid surface, 
they curve backwards and downwards to a still 
‘more dense structure which lines the cortex of the 
heel at its lower three-fourths, the strie of which 
run in a different direction, and emanate from a 
point to be presently considered. 

These, however, are not the only means of giving 
the part support and strength ; for, if we carefully 
examine the cornua of the concave surface, we may 
observe oblique lines passing downwards and for- 
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wards, and downwards and backwards, according to 
the cornu whence they proceed. These take their 
support upon a very strong arch formed by, and 
proceeding from, the dense hard structure support- 
ing the posterior astragaloid articulation, and ex- 
tending from rather above the centro of this latter 
to the cortex of the upper portion of the heel- 
process in such a manner that the centre of the arch 
corresponds to, and supports the centre of, the 
concavity. 

Proceeding backwards and downwards, we find 
the cortex of the bone, a dense structure, made up 
of curyed lamellw, running at right angles to those 
already mentioned, and receiving the lower and 
posterior extremities of the latter. 

That portion of the cortex investing the heel- 
process (the epiphysis of Mr. Hilton) is twice the 
breadth of that immediately above it, and which 
corresponds to the bursa. It is much more com- 
pact, and its lamelle appear to terminate superiorly 
in a structure analogous to that investing the inter- 
osseous groove, and which also receives the lower 
extremities of the lamella constituting the bursal 
cortex, affording a ccmmon bond of union to the 
two, and vastly increasing their strength. The 
lower extremities of the heel-bone lamelle end in 
the dense, hard cortex of the under surface of the 
bone. Those curved radiating lamellae given off 
from beneath the dense structure of the astragaloid 
surface terminate in the concavity offered by the 
curved lamellae of the heel-process. 
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The astracatus, the second bone ofiae 0 


upon the os calcis obliquely serous i, it hed 
jecting inwards beyond the inner surface of 
greater process of the os calcis; the two b 
here being similar to the hinge and corresponding — 
portions of the blades of a pair of compasses; or 
if you desire a more familiar illustration, the astra~ 
galus sits the os calcis precisely as a lady sits 
her horse in riding. The neck and a small portion 
of the head rest upon a small articulating surface 
upon the upper and inner edge of the greater 
process of the os calcis, whilst the remainder of the 
under surface of its head is supported by the 
caleaneo-seaphoid ligament, erroneously called the 
round ligament, The under surface of the body 
of the astragalus is supported entirely by the os 
caleis, with whose two articulating surfaces on its 
upper aspect it unites by two corresponding surfaces, 
separated by the groove for the interosscous liga- 
ment. ‘The anterior surface of the head of the 
bone is received into a corresponding concavity 
on the posterior aspect of the scaphoid. Posteriorly 
the under surface is prolonged by a beak-like pro- 
longation from its posterior caleaneal articulating 
surface to hook on to the prolonged corresponding 
articulating surface on the os ealcis, which T have 
already described. The upper portion presents a 
pulley-like articular surface, widest in front; whilst 
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anteriorly it presenta on either side an articulation 
for the internal and external malleolus, 

From the obliquity with which the astragalus is 
scated upon the os calcis, the weight of the body 
in standing, walking, &c., would be directed, and 
the head of the bone forced, upon the inner side 
of the foot, were this not prevented, partly by the 
expansion upwards and inwards of the caleanco- 
seaphoid ligament, and partly by a peculiar arrange- 
ment of the neck of the astragalus, which is twisted 
outwards upon itself so that the centre of the head of 
the bone corresponds exactly with the centre of the 
posterior articulating surface of the os seaphoides. 

‘The astragalus is described as the “ summit” and 
“key-bone” of the plantar arch. It is said that its 
upper convex articulating surface forms the “ sum- 
mit” of the arch; whilst the broadest portion of its 
upper articular surface lying in the front of the 
summit, the weight of the superimposed body is by 
it directed to the three inner toes. I think that 
‘a further consideration of this bone, of its position, 
its articulations with the os calcis, and of the re- 
quirements of the foot itsclf, will show that this 
designation and description are open to correction. 

In mechanics, the key-stone is that which is 
inserted, wedge-shaped; into the centre of an arch 

over ita crown or highest central spot 
from the ground, having an equal extent of arch 
on either side between it and the pier, or what is 


termed the spring of the arch ; and consequently 
b2 
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exyesed to equal pressure on both sides from the 
geaatance opposed by the piers to any superimposed 
force ov burden. ‘The crown or summit of the arch 

to the under surface of this stone; so 
that if « horizontal line is drawn from the spring 
‘of the arch on one side to that on the other, and a 
second line be drawn from the median point of 
this latter at right angles upwards, the upper ex- 
tremity of this vertical line, on reaching thé under 
surface of the key-stone, would at the same time 
impinge upon the summit or crown of the arch, 
which ina bridge always looks down upon the object 
spanned (whether that object be land or water), 
never upwards to the sky. Again, in an arch of 
a bridge the whole of the under surface of the key- 
stone is free, and never rests upon the flange or 
pillar or pier of the arch; and however lofty the 
superstructure or “‘ extrados,” whether it be two or 
whether it be thirty feet high, it has nothing to do 
with the summit or crown of the arch. In fact, it 
was not the roofs of the houses on old London- 
bridge which constituted the crown or summit, but 
the under surface of the key-stone, or that spot on 
the under surface of the arch furthest removed from 
the subjacent water. It will readily be seen that 
the astragalas in no way answers to this description. 
It is not situated in the contro of the arch, neither 
has it an equal extent of arch on either side, or 
(speaking of the foot) in front and behind it. 
Tested by the mechanical arch, the vertical line 
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impinges considerably in front of it. Its under 
surface is not free; it rests nearly throughout upon 
the os caleis, whilst its body assists in forming the 
pier of the arch. Its upper articulating surface looks 
upwards instead of downwards; in point of fact, 
having the same relation to the summit of the arch 
of the foot as the roofs of the houses to the sum- 
mit of the arch in old London-bridge. Moreover, 
unlike the key-stone, it is not a fixed bone; it 
enjoys a considerable amount of motion, of rotation, 
especially between its head and the os scaphoides. 
‘The astragalus has doubtless to receive the weight 
of the body, and to transmit it to the three inner 
toes; but to restrict its uses to these only, gives 
but an inadequate idea of ita real functions. No 
one can reflect how the body of the astragalus is 
imbedded or locked between the anterior and 
posterior calcaneo-astragaloid articular surfaces, and 
how the posterior calcaneal surface of the astragalus 
hwoks on to, or clings to the corresponding surface 
of the os calcis, without feeling the conviction, that 
whilst the weight is, to a certain extent, to be 
directed to the inner toes, it is not the whole, but 
4 portion only, which is sent in that direction. On 
the contrary, in standing, a special arrangement 
is made for the transmission of a portion, and I 
believe the greater portion of the weight of the 
body, to the tubercles of the os caleis, whilst by 
‘the articulation of the head of the astragalus upon 
the greater process of the os calcis, a portion of the 
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body weight is also transthitted through the cuboid 
to the external metatarsal bones. Indeed, it would 
appear from the position and arrangement of the 
astragalus that especial precaution is taken to 
prevent the freedom of motion of the two anterior 
piers of the foot being in any degree curtailed or 
interfered with by undue weight thrown upon the 
toes or otherwise. And it seems to me that for 
this reason the leg-bone is made to impinge upon 
the foot at a point so much posterior to its centre, 
so that the front of the foot by this means obtains 
an increase of leverage, and consequently requires 
a smaller expenditure of power to raise it—a fact 
which quite accounts for the inequality in number 
and strength between the muscles destined to raise 
the heel and those required for the elevation of 
the toes. 

Suppose, for the sake of argument, that the 
astragalus were indeed the key-bone, receiving the 
weight of the body as at present, and with the 
existing arrangement of muscles, &c., what endless 
embarrassment would ensue! ‘There would be equal 
length of lever behind the centre of gravity as in 
front, with a most unequal amount of leverage- 
power. The amount of the combined power of the 
gastrocnemius, soleus, and plantaris, of the tibialis 
posticus, flexor longus pollicis, flexor communis 
digitorum, and of the peroneus longus, would be 
beyond all proportion im excess of what would be 
required; and whilst we should thus witness a 
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solitary and exceptional instance, without example 
elsewhere, of extravagance and waste of material, 
the erect position of man would be endangered, if 
not rendered absolutely impossible, and the capa- 
bility of raising the toes, when once planted upon 
the ground, would be completely destroyed. 

On the other hand, the existing arrangement of 
the astragalus with the position of the ankle-joint, 
and the consequent incidence of gravity, are in 
exact harmony with the requirements and anatomy 
of the parts, They serve to equalize the leverage- 
power, and at the same time account for the ap- 
parently great disproportion between the number 
and strength of the muscles in front of and behind 
the ankle-joint; since by the centre of gravity 
falling x0 fur behind the centre or key-bone of the 
arch (in some positions of tho foot, as in tho first 
position in walking, upon the posterior pier of the 
areh itself), the slightest inclination of the upper 
part of the body backwards serves to divert the 
weight and pressure from the front of the foot, 
thus insuring its freedom of motion, whilst at the 
some time it decreases the resistance to the appa- 
rently inadequate extensor muscles. 

‘The 08 scarnores, or navicular bone, enters into 
the inner division of the foot, and is placed inter- 
mediately between the astragalus behind and the 
three cuneiform bones in front, constituting from 
behind, the third tarsal bone on the inner margin 
of the foot, and having the cuboid bone to its 
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outer side. It is somewhat oval in shape, having 
its greatest diameter directed obliquely downwards 
and inwards. This bone is of great value as supply- 
ing a large portion of the socket of the medio- 
tarsal joint. Its conyex anterioy surface presents 
three smooth compartments, the inner of which, 
directed forwards and inwards, is broader below 
than above, to be articulated with the internal 
cuneiform bone. The middle, which looks directly 
forwards, and is wider above than below, meets the 
middle cuneiform bone and the outer nearly square, 
and, inclined forwards and outwards, articulates 
with the external, cach of these surfaces being 
separated from the other by distinct lines or ridges. 
Its posterior surface presents the concave and 
smooth cavity for the reception of the astragulus. 
Its circumference is rough and convex at its upper, 
outer, and lower portions, where it gives attach- 
ment to various ligaments, Sometimes it has ex- 
ternally a small articulating surface for the cuboid 
bone; whilst internally and inferiorly its circum- 
ference terminates in an uneven but prominent 
tubercle, into which the tendon of the tibialis postious 
is inserted, whilst un its under surface, and external 
to the latter, is the rough, strong ridge for the 
attachment of the caleaneo-scaphoid ligament. 

The importance of this bone in the animal 
economy has scarcely been adequately recognised 
by anatomists, Dr. Cross is very angry with 
Mr. John Bell for presuming to liken the bone “to 
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the dies with which we play at draughts,” rather 
than to the boot of ancient anatomists; but the 
tone uf his observations suggests the idea of personal 
enimosity rather than of scientific discussion, and 
even he dismisses this bone as a mere “intermediate 
agent between the astragalus and the three eunei- 
form, for the purpose of converting their triple 
surface into one;” whilst Professor Humphry de- 
seribes it as being reduced to the subordinate office 
of “connecting the inner division of the foot with 
the astragalus, and facilitating the movement of 
the former upon the latter; and it is the only 
intermediate bone between the two rows of the 
darsa? 

From the position which it occupies in the foot, 
there cau be no doubt that this is the true key-bone 
of the arch, It has an equal amount of arch behind 
as it has in front, for if we draw a horizontal line 
between the tubercles of the heel-bone and anterior 
extremity of the inner metatarsal bone, and cut 
this through in the centre by a vertical line, this 
latter will strike the under surface of the scaphoid 
hone. Like the key-stone of an arch, it has to 
withstand the compression from both sides, or 
rather (in the foot) from before and behind. In 
other words, whilst it is the function of the astra- 
galus to sustain the weight of the body, and to 
transmit that weight forwards to the three inner 
toes, tke., as already described, the scaphoid has 
not only to ‘support this weight, but also the 
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resistance opposed by these toes to the force or 
weight so transmitted.* 


2 


We have here ample cause to admire the very 
simple, but at the same time beautiful, mechanical 
arrangement afforded by this bone. For the due 
freedom of action of the foot, it is necessary that a 
ball-and-socket joint should exist at the astragalo- 
scaphoid articulation, combining both strength and 
elasticity, and at the same time possessing the some- 
what opposite attributes of scattering force and of 
concentrating resistance. ‘The scaphoid bone mainly 
supports the head of the astragalus, for although 
the latter rests externally upon the greater process 
of the os calcis, it derives its principal support from 
the calcanco-scaphoid ligament, which, with the 
seaphoid bone, forms a complete socket. It is here 
that we find the first part of the arrangement for 
diffusing or scattering the force or weight through 
the three cuneiform bones to the three inner toes. 
From the oblique position of the astragalus upon 
the os calcis, the weight of the body would of 
necessity be thrown aguinst the inner side of the 


* See Professor Humphry, “Journal of Anatomy and Physiology, 1866,” 
page 188, 
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foot, and the head of the astragalus would be foreed 
in that direction were it not for some special pre- 
caution. 

The seaphoid bone in its antero-posterior dia- 
motor is much thicker internally and inferiorly 
auc it is externally and superiorly, from the 

posterior margin in the two former situations being 
_ prolonged considerably backwards ; so that, viewed 
from behind, the bouy socket is at least one-third 
deeper externally and inferiorly than elsewhere, 
and the head of the astragalus is made to impinge 
upon a cavity twisted obliquely from behind forwards 
and outwards. Not only so, but the inclination of 
the force through the astragalus towards the inner 
side of the foot meets with another point of resistance 
from the arrangement of the calvaneo-seaphoid 
ligament. 

This ligament is usually described as passing 
from the end of the os calcis to the inferior surface 
of the scaphoid externul to the tubercle, But it 
also gives off an expansion which extends upwards 
and inwards to the inner sides of the os calcis and 
scaphoid ; forming, in fact, the inner wall of the 
socket for the reception of the head of the astra- 
galus. In walking or standing the head of the 
astragalus bearing upon tho caleanco-scaphoid liga- 
tient depresses it downwards, and consequently-at 
the same time renders this expansion tense, causing 
it in turn wo react upon itself (the head of the 
astragalus), pressing it outwards, and so, in con- 
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junction with the tendons of the tibialis anticus and 
posticus and the obliquity of the scaphoid articula- 
tion, diffusing the weight among the three cuneiform 
bones, and ultimately among the three inner toes. 
The opinion here expressed is supported by what 
we observe in skeletons of persons of unusual size, 
when the weight of the body, and consequent strain 
upon the inner side of the astragalo-scaphoid joint, 
must of necessity be unusually great. In the 
skeleton foot of O'Byrne, for instance, the posterior 


{A) Bony prolongation of maphold backwards, forming socket for head of 
astragalus, (Froeman,) 


surface of the scaphoid forms a regular bony cup 
for the head of the astragalus, the inner side of the 
former being prolonged considerably backwards ; 
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and this peculiarity is still more marked in the 
skeleton of the American giant, Freeman, In the 
latter the inner side is so far prolonged backwards 
as to reach the neck of the astragalus. 

Having thus studied the method by which the 
weight or force is diffused or scattered through the 
three inner toes, let us now inquire how the resixt- 
ance is collected or concentrated, and made to react 
upon and oppose this weight or foree. 

‘The anterior surface of the scaphoid, said to be 
conyex, presents, in fact, three planes or surfaces; 
the one looking forwards and inwards, connected by 
the internal cuneiform with the metatarsal bone of 
the great toe; another directed forwards and out- 
wards, connected through the external cuneiform 
with the third metatarsal bone; whilst the inter- 
mediate, looking diroctly forwards, corresponds 
through the middle cuneiform with the metatarsal 
bone of the second toe. If lines be drawn from 
before backwards from the bases of the three meta- 
tarsal, over the three cuneiform bones, they will be 
found to converge at «small tubercle on the upper 
and posterior margin of the scaphoid bone, corre- 
sponding exactly to the centre of the head of the 
astragalus; and if sections of the scaphoid bone be 
made in the same direction, the lamelle of the 
eancellated structure are observed to correspond 
with this arrangement, by which the resistance 

d by the earth to the anterior extremities of 
internal metatarsal bones is conveyed 
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through them and the cuneiform to the seaphoid, 
and by it again to the head of the astragalus. 
Hence, we must admit that the seaphoid is by no 
means the insignificant bone it is usually represented; 
but, on the contrary, that it is all-important for the 
due performance of the functions of the foot; that 
it should always be preserved where practicable (if 
for no other reason), for the purpose of preserving 
the attachment of the tendon of the tibialis anticus 
and the insertion of the caleaneo-seaphoid ligament, 
and consequently of maintaining the great medio- 
tarsal articulation and the posterior segment of the 
longitudinal arch intact. 

The cunow bone is situated on the outside of the 
foot, haying the fourth and fifth metatarsal bones 
in front, and the os calcis behind. It is somewhat 
cuboidal in shape, but its internal antero posterior 
diameter is more than one-third in excess of the 
external, 

Anterior Surface—Anteriorly it presents two ar- 
ticulating surfaces, an internal quadrilateral for the 
fourth, and an external triangular for the fifth meta- 
tarsal bones, the former looking directly forwards, 
the latter forwards and outwards. 

Its Posterior Surface articulates with the os calcis, 

Superior Surface—The upper surface is convex 
from side to side, and if carefully examined is found 
to exhibit three ridges, arranged as a capital Y, the 
arms terminating respectively at the middle of the 
articulating surfaces for the metatarsal bones, whilst 
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the tail of the latter passes backwards to the centre 
of the articulating surfaces on the os caleis, where it 
meets with a similar eminence. The fibres or pillars 
of the internal cancellated structure of the bone 
correspond, so that we here recognise the same 
arrangement for diffusing the Joree and concen- 
trating resistance in the outer segment of the foot 
as on the inner. 

Inferior Suxface—The inferior surface is traversed 
obliquely by a strong projecting ridge, having 
in front a deep oblique groove, which lodges the 
tondon of the peroneus longus. 

External Border—The external border is short 
and rounded, and is marked by the commencement 
of the groove for the peroneus longus. 

Internal Surface—The internal surface articulates 
about its middle by a smooth flat portion with the 
external cuneiform, and frequently more posteriorly 

‘Toe Meraransa, Boyes, five in number, and 
placed between the tarsal bones behind, and the 
phalanges or toe-bones, in front, have rightly been 
described as long bones in miniature, each possessing 
a body and two extremities. The body is arched 
in its antero-posterior direction, the concavity being 
directed towards the sole of the foot, and presents 
three surfaces and three borders or spines, so that 
‘when cut transversely across a triangular surface is 
seen, the base being towards the dorsum of the foot. 
"Phe metatarsal bones vary in length and thickness : 
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the first, much thicker, is shorter than the rest; the 
fifth is longer than the first, but not nearly so thick ; 
the third and fourth are about equal in thickness 
and length, vot so bulky as the fifth, but longer; 
the second is the longest of the whole. 

Posterior ExtremHies.—The posterior extremity or 
base of each metatarsal bone is much Jarger in 
all directions than the rest of the bone, although 
it presents the same triangular shape, the broad 
base being directed towards the dorsum of the foot. 

Reckoned from the inner side of the foot, the first 
metatarsal bonearticulatesby its base with theinternal 
cuneiform bone alone; the second with the three 
enneiform and the third metatarsal bones; the third 
with the external cuneiform and the second and 
fourth metatarsal bones; the fourth with the ex- 
ternal cuneiform, the cuboid, and the third and 
fifth metatarsal bones; whilst the fifth articulates 
with the cuboid and fourth metatarsal bones by a 
very broad base, which projects strongly on the 
outer side of the foot, where it may be readily 
felt through the skin making the external extremity 
of the tarso-metatarsal jot. ‘The transverse arch 
of the foot depends upon the aggregation of the 
triangular bases of these five metatarsal bones, and 
it would seem that tho projection on the base of the 
fifth metatarsal bone was especially designed to 
afford a pier to the arch, a point of resistance 
whereby the arch is maintained when subjected to 
the weight of the body in standing or walking. 
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Anterior Extremities or Heads.—The rounded an- 
terior extremity of each bone, flattened on either 
side, articulates with the phalanges, and projects 
strongly on the plantar aspect of the foot. The 
under surfaces of the head of the first metatarsal 
bone are marked on cither side by an articulating 
surface for the two sesamoid bones. When viewed 
collectively, the length of the metatarsal bones ap- 
pears to diminish gradually from the second to tho 
fifth ; this arises in a great measure from the external 
cuneiform with which the third articulates project- 
ing forwards much more than either the cuboid or 
middle cuneiform bones, for, as we haye seen, the 
third and fourth individually are of about equal 
size, 

This arrangement is doubtless for the purpose of 
facilitating the transforence of the weight in walking 
from the outer side of the foot to the first, metatarsal 
bone, and we also find 2 very simple, though ingo- 
nious contrivance by which these bones are enabled 
to oppose their greatest strongth to the superimposed 
foree and weight. The fragile appearance and ap- 
“parent slightness of the four outer metatarsal bones 
in comparison with the functions they have to 
perform, and the great weight which at times they 
‘are called upon to sustain, would at first sight 
almost lead to the presumption that they were in- 

te to their allotted task; but it must be 
r "pee weight so superimposed is 
8 in tr a aa als 
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veats on anyone individual bone, and, that they should 
obtain the greatest advantage, we find them so 
arranged that their greatest diameter is always 

between the force and the resistance. 
In this way the foot is qualified for walking—the 
fifth metatarsal bone is the first brought to the 
ground, and the fourth, third, and second in rapid 
suecession, until the whole burthen is transferred to 
and borne by the first. ‘Tho strong spine or inferior 
angle on the concave aspect of the first bone looks 
almost directly outward, that of the fourth obliquely 
downwards and outward; those of the third and 
second with diminishing obliquity; whilst the 
strong spine of the first is so arranged as to offer 
the greatest resistance to any force which may bo 
exerted upon it. Moreover, when we examine the 
interior of these bones we find the samé design 
curried out in deposition of the cancellated struc- 
ture, and tho relative thickness and strength of 
the various portions of their shafts. 

The phalanges having already been alluded to, 
require no especial description here. 

Sesamoid Bones.—Mr. John Bell propounded the 
dogma which was fiercely contested by Mr. Cross 
“that the sesamoid hones are accidental formations 
due to pressure.” Mr, Berry, late house-surgeon to 
the Charing Cross Hospital, found them present 
in the foot of a stillkorn baby which he dis- 
sected for me; thus proving their existence at so 
early 2 period of life that we may rest assured they 
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form a part of the original design and development, 
and are not due to extraneous causes. 

If we lay the metatarso-phalangeal joint open 
from above we find these sesamoid bones united by 
a strong intervening elastic ligament, upon which 
the anterior extremity of the metatarsal bone rests, 
and which, with the posterior extremity of the 
phalanx completes the socket of the joint; and here 
we may also observe the uses of the sesamoid bones 
and the beauty of their arrangement. The first 
metatarsal bone, although considerably stronger, 
is shorter than the second, and were it not for the 
sesamoid bones would drop below the level of the 
second metatarsal, which, too slight for the task, 
would then have to sustain the weight of the body 
and the various shocks. Situated, however, beneath 


2 
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its head, the sesamoid bones sustain the first meta- 
tarsal in its proper place, and enable it to perform 
its allotted duties. And with regard to the beauty 
of the arrangement it must be borne in mind that 
this joint, unlike the medio-tarsal, has to sustain 
shocks at various angles according to the irregu- 
larities of the ground upon which it alights; so 
that whilst in the latter (medio-tarsal) the ligament 
or spring is inserted into fixed points, in the former 
(motatarso-phalangeal) it is attached to two moveable 
bones (the sesamoid), which, in their turn, are 
connected with muscles especially appointed to 
regulate and aceommodate their movements to the 
varying requirements and positions of the joint. 





LECTURE I. 


Mx. Parswpenr ano GuntLeMey,— 


‘Tue period allowed for these lectures is too short to 
admit of my devoting more time to the anatomy of 
the foot. I must therefore at once proceed to con- 
sider the operative surgery of tho part, and briefly 
to enumerate the diseases, &c., for which it has 
been called into requisition. They have for the 
most part been— . 

Burns, 7 Froat-bite, 

Compound fractures, 

Simple andcompound 

dislocations, 


Malformation, 
Melanosis, 

Necrosis, 

Perforating ulcer, 
Synovitis, 

Ulceration of cartilage. 


In the specimen before you, you have a very 
interesting ease of enchondroma, which Mr. Samuel 
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Hey, of Leeds, .with that kindness and desire of 
furthering the progress of surgery for which he 
is so distinguished, has kindly placed at my 
disposal, The tumour involved the second and 
third metatarsal bones, overlapping the first, and 
bulging both on to the dorsum and into the sole 
of the foot. 


My friend and late pupil, Dr. Fayrer, one of tho 
heroes of Lucknow, and at present senior surgeon of 
the hospital at Caleutta, has kindly furnished me 
with two examples of epithelial growth, 

‘The first was on the heel of a young Hindoo Iad. 
Dr, Fayrer, on Feb. 2nd, 1862, employing chloro- 
form, cut deeply into the heel-tissue, and removed 
the ‘growth, which was an inch and a half in dia- 
meter, and of a prominent papillary form. One 
artery had to be tied. The growth had been 
attended with much burning pain, and the glands 
in the groin were swollen and painful. ‘The micro- 
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seopical appearance of the fluid squeezed from 
between the hardened papille presented large oval 
and elongated cells, with nuclei. The lad left the 
hospital eleven days after the operation, and the 
wound was then rapidly cicatrizing. 

The second was a case of similar character, 
situate near the great too of a sweeper boy, aged 
sixteen, the glands below Poupart’s ligament being 
painful and swollen. Dr. Fayrer removed the 
growth on Feb, 26th, and the*boy was discharged 
cured on April 11th. The microscopical appearance 
was similar to that of the other case. 

The late Mr. Delagarde, of Exeter, also kindly 
supplied me with the particulars of an analogous 
case, upon which he had operated with success. 

In the year 1853 I amputated the leg at its lower 
third of a man suffering from medullary sarcoma of 
the os caleis. Before the wound healed the disoase 
reappeared in the stump, and the patient died seven 
woeks after the operation. 

Dr. Fayrer relates a case in which he recently 
removed a fibro-nucleated tumour from the dorsum 
of the foot of an English officer, aged thirty-nine. 
The tumour was almost as large as a compressed 
orange; the patient did well. He mentions like- 
wise a case in which he removed a melanotic growth, 
three inches long, from the sole of the foot of a 
Hindoo fakir, aged fifty. The patient did well. 
He again came under Dr. Fayrer’s care twelve 
months afterwards for fractured thigh. The cicatrix 


. 
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in the part was firm; no appearance of recurrence 
of the disease. The glands of the groin, which had 
been enlarged and tender, had subsided. 

Since the completion of my lectures at the Col- 
loge of Surgeons, I have received the following 
interesting communication from Dr. Thompson, of 
Droxford :— 


“ Droxford, Hants, Sept. 9, 1867. 


“Str,—Your lectures in the last Zancets have 
recalled to me a case of Chopart’s amputation, of 
which you might wish to haye the particulars. Tor 
many years my father suffered much from what was 
at first a large corn on the solo of tho right foot. 
He injured the part on a ladder, and an open sore of 
a very painful nature resulted, attended with re- 
peated hmmorrhage. 

“At length, in December, 1860, the late Dr. 
Hutton performed Chopart’s amputation in my 
presence. No untoward result of any kind inter- 
yoned during the treatment, and my father walked 
well two months after the operation. He was a 
man of eighteen stone weight, and very active. 
No pointing or contraction ever took place, and for 
six years he often walked four miles a day, and 
followed his business of a merchant; but, in the 
early part of the year 1867, a painful tumour 
appeared in the groin of the same side, resulting in 
a large cancerous wound, which terminated his life 
imsix months, the cientrix of the stump remaining 
sound to the last. The result curiously verified a 
prognosis given by Dr. Aitken, of the Army Medical 
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School, who kindly examined the foot with me, that 
cancer would be developed sooner or later, as the 
ulcer on the foot was of a decidedly fibroid nature. 
My father was sixty years of age when the opera- 
tion was performed.” 


PERFORATING ULCER OF THE FOOT, 


In July, 1866, I was consulted by a young man, 
aged 24, who, twenty years before, was attacked 
with swelling and inflammation of the great toe of his 
right foot. As this condition was attributed to frost, 
no especial attention was paid to it; but, after this 
state had continued for some time, an opening formed 
on the under surfaco of the metatarso-phalangeal joint, 
which continued to discharge; and a peculiar ex- 
erescence formed round the opening, and gradually 
increased, but gave him so little pain that he was 
able to go to school and moye about his father's 
farm with little inconvenience, although there was 
always more or less discharge. For three years the 
disease was confined to the great toe, after which 
there formed on the metatarso-phalangeal joint of 
the little toe of the same foot, an excrescence similar 
to that on the great toe; but it was removed by 
caustic, and the part healed up. Soon afterwards, 
however, a fresh wound appeared in the neighbour- 
hood, and it remained to the time when I saw him. 
Fiyo years subsequently, the disease attacked the sole 
of the foot near to the tarsal bones; and abscesses 
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formed on the leg at different times and in various 
places ; but these all yieldod to treatment, so that for 
several years the mischief was confined to the foot. 
Until two years previously to my secing him, his 
walking had not been materially interfered with ; 
but since then it had become much more difficult, 
from acute pain in the region of the heel and ankle. 
When admitted into the hospital, the foot was 
swollen and somewhat distorted, the soft parts 
prosenting a brawny hardness. The great toe was 
enlarged and misshapen; and there were varions 
ulcerated openings, discharging offensive matter, at 
the situations already indicated, as well as on the 
dorsum of the foot. 

No plan of treatment, either local or general, 
having hitherto been of service, I removed the foot 
by « modification of Pirogofi’s amputation, and the 
patient recovered, 

Some months after this, Mr. Wilkes, of Salisbury, 
sent me the particulars of the following interesting 
case = 

James G., aged 39, a labourer, from West 
Knoyle, Wiltshire, was admitted into the Salisbury 
Infirmary on April 20th, 1867, for diseased meta- 
tarsal bones of his right foot of twenty years’ 
duration, commencing in a painful corn under the 
ball of the great too, preventing him from walking. 
Tt afterwards gathered, and discharged for four 
years, when the first piece of dead bone was 
removed, and then it nearly healed. Since that 
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time to his admission, pieces of bone had been 
constantly coming away from the foot, each time 
preceded by abscess; and, as the dead bone was 
thrown off, the wound would close’; but the foot was 
never well for more than two or three months at a 
time. The left foot became affected in a similar 
manner. About ten years previously, pieces of 
bone came away at various times; but it was now 
in a quiescent state. Its great toe, however, was 
withered; the second and third were mere stumps, 
without nails; the fourth had been amputated; the 
fifth was as yet natural; and the metatarsal bones 
appeared to be sound. From the commencement 
of the disease (twenty years ago) his feet had 
always been sweating, whether winter or summer ; 
and, although often cold to the touch, he had never 
felt cold in them. His fect sweated when no other 
part of his body did; and, when the wounds were 
discharging, they were always very offensive. He 
was a dark and tolerably healthy-looking man, and 
had never had any other complaint than these bad 
feet. Tlis mother and two sisters suffered in a 
similar manner; they were all dead, The mother 
was about sixty when she died; all her toes were 
gone, and her fect were diseased and discharging as 
long as he could remember. His two sisters’ feet 
were more extensively affected than his were; the 
younger of the two sisters was twenty-two years 
of sge when she died. His father, brother, and 
two other sisters are living, and at present are 
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healthy. Partial removal of the foot by Mr. Coates 
having failed in ¢ previous casa to arrest the return 





of the disease, whilst Syme’s amputation was suc- 
cessful, Mr. Wilkes performed that amputation, and 





Moro recently, Mr. Wilkes has kindly sent me 
the particulars of two other examples of this malady, 
A gardener, aged 21, a native of Salisbury, was 
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admitted into the Salisbury Infirmary, under the 
care of Mr. Wilkes, on September Sth, 1868. His 
feet had been discased for three years, commencing 
in hard corns in each foot, under the first jomt of 
the great too, and under the heads of the metatarsal 
bones of the middle and little toes. These corns 
increased in hardness, became tender, suppurated 
and continued as running sores. When the corns 
came, the feet began to sweat, but not so the rest of 
the body. On his right foot are three corns; those 
under the great and middle toes have been running 
sores, but that under the little toe has not become 
so as yet, The left foot presents a cicatrix and 
withered great toe, from loss of bone after a running 
sore on its under surface. The middle toe has just 
been amputated by Mr. Wilkes for caries, and there 
is a corn on the under surface of the little toe. 

The othor caso is that of H. M., aged 20, firat 
cousin to the preceding patient, and 4 native of 
Grinstead, a village six miles from Salisbury, who 
was admitted under the care of Mr. Wilkes, on 
August 15th, 1868. His feet had only been bad 
four months, and consequently were not so much 
affected. The disease began in a similar manner in 
hard corns, with offensive sweating, followed by 
tenderness, suppuration, and sinuses. By rest, the 
sinuses have closed; but he hus still thickening of _ 
structures at the heads of tho metatarsal bones of 
the right foot, chiefly in the ball of the great toe; 
snd three corns in each foot, on the under surfaces of 
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the heads of the metatarsal bones of the middle and 
little toes. 

Both the patients are large-formed lads, rather 
tall, fair, delicate, and strumous-looking. The 
mother of the first says that her husband had a 
weeping corn under one of his great toes for four 
or five years before he died of consumption, at the 
age of forty. Ske has buried two children, aged 
respectively three and six years, from decline ; and 
has one daughter living, with serofulous glands of 
the neck. Her own feet have not been affected ; but 
her sister, the mother of the last patient, has had bad 
feet for years, with discharging corns and diseased 
bones, She is now a cripple, and unable to move 
about. 

This peculiar and serious affection bas scarcely 
been recognised in this country, but appears to have 
been first noticed in France by M. Cloquet in the 
year 1837; subsequently, by M. Boyer and Marjo- 
lin; and more recently in a clinical lecture 
delivered by Nélaton, and published in the Gazette 
des Hopitauz in January, 1852, under the title 
“ Affection singulitre des Os du Pied,” Nélaton 
describes it as commencing with phlyetena on the 
pad of the foot. ‘The epidermis is raised by a small 
quantity of purulent serom. When this is opened 
into, the subjacent dermis appears of a rose colour ; 
and, when touched, is highly sensitive. This state 
may continue for some time, when the dermis in 
its turn gradually ulcerates, and a small fistulous 
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opening is established in the subcutaneous cellular 
tissue, which will not heal, but eontinues to dis- 
charge serum slightly tinged with pus. If, after“ 
some five or six weeks, the sinus is examined by a 
probe, the subjacent bone is felt rough and necroscd ; 
and a sequestrum subsequently forms. Such are 
the phenomena which oceurred over and over again 
in the same patient for a period extending over 
twelve years, and always in the same order. From 
this patient, Rieord in 1840 removed the sequestrum 
of the head of the fifth metatarsal bone of the left 
foot. Two years afterwards, Blandin removed a 
sequestram from the first phalanx of the second 
toe of the left foot. Some time later, Nélaton 
removed a sequestrum from the first phalanx of the 
fifth toe of the right foot. Eleven months after 
this, he performed the same operation on the fourth 
toe of the right foot. Soon after this, the patient 
applied to Boyer at the Hotel Dieu for a groyish- 
coloured excavation over the head of the ’ first 
metatarsal bone of the left foot. Boyer removed 
the whole of the exposed bone, with the surrounding 
soft parts; and applied the actual cautery to the 
bottom of the wound. Somewhat later, Michon 
removed the first too of the left foot; and, later 
still, Malgaigne removed the first toe of the right 
foot, Notwithstanding these numerous operations, 
the disease was not eradicated ; for, in a few 
months, the patient returned to the Hotel Dieu 
with several fistulous openings over the heads of 
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the metatarsal bones of the left foot, for which 
Malgaigne amputated through the bodies of the 
“bories. Thirty-five days afterwards, the patient 
left the hospital, to return again in a few months 
with the same mischief on the face of the stump ; 
and for this the entire foot was removed. Thus, 
during the twelve years, the patient underwent 
six operations on the left foot, the last of which 
was its entire removal; and three on his right. 
But in 1852, when Nélaton published the case, the 
patient was still suffering from the same complaint ; 
there were phlyctwenw opposite the heads of the 
second and third metatarsal bones of the right foot, 
and the patient regarded these toes as virtually 
lost. 

According to Mr. Minas, in a communication to 
the Indian Annals of Medical Science, dated Sirsa, 
1860, this peculiar affection is called by the natives 
“ Keeyeenagrah,” signifying a habitation of. eaten 
or swallowed by, insects or worms. 

He describes the disease as commencing in a 
hard and painful (on pressure) swelling beneath 
the skin, which gradually enlarges and fistula 
forms, the most common locality being the sole of 
the foot. 

The exact cause is not known, but the invariable 
account given is that the foot was accidentally 
struck against some hard substance, that it inflamed, 
and was opened by a barber, from which time an 
ichorous discharge oozed out, and the incised foot 
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presented the black or greyish hue, as if a leaden 
shot was imbedded within. When this occurs the 
pationt resigns himself to hia fate: he tics some 
boiled leaves round the part, and pursues his 
ayocations as best he’ may until the pain and 
swelling become so aggravated as to foree him 
into a hospital. 

The publication of Nélaton’s lecture was shortly 
followed by a paper from M. Vesigné, of Abbeville, 
in the same journal, dated February 5th, 1852. 
He states that, up to that time, he had searched 
in vain for an account of this singular affection. 
His description differs from that of Nélaton, inas- 
much as Nélaton asserts that the disease commences 
in phlyctena. Vesigné, on the contrary, describes 
it as originating in a bunion or flat corn with callous 
thickening ; and in thixhe comeides with Mr. Wilkes, 
who doscribes it as commoncing in an ulecrating 
corn in the sole of the foot, gradually invading all 
the metatarsal bones and phalanges until they are 
destroyed. 

This apparent discrepancy probably ariscs from 
these gentlemen having seen the disease at an 
earlier stage than Nélaton was able to do in his 
patient, particularly as Vesigné admits the existence 
of phlycteene in his pationt. Be this as it may, 
the following are the purticulars of his case. 

“Tt is more,” he says, “than twenty years since 
T was called to a man named Josse, then about 

| twenty years of age, a hard-working gardener, 
F 
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The right toe and first metatarsal bone were 
shorter; so that the second toe projected beyond 
it, and an oval wound existed in the plantar 
region, over the metatarso-phalangeal joint of the 
second toe; whilst the disease was appearing at a 
corresponding point on the little toe, in a flat 
callosity, with its brown centre. 

In the three years’ interval since last seen, the 
left foot had been attacked in the same way and 
at the same situation, but had progressed with 
greater rapidity. A large fungoid ulcer, surrounded 
by callous edges, occupied the sole of the foot; 
whilst another existed on its dorsum, both dis- 
charging fostid serous fluid; whilst necrosed bone 
could be distinctly felt. 

Now what is the nature of this disease, to which 
N@laton gives no name, and Vesigné that of “ per- 
forating ulcer of the sole of the foot”? Is it, as 
Mr. Wilkes considers, one of the many develop- 
ments of scrofula allied to phthisis? Is it, as 
Vesigné imagined, a variety of palmar psoriasis? 
Is it due to syphilitic taint in the system, or to 
an atheromatous degeneration of the arteries? I 
fear that our knowledge of this remarkable affection 
is too limited to answer these questions definitively. 
All agree as to the locality of origin being the 
pad of the sole of the foot, corresponding to the 
heads of the metatarsal bones, especially that of 
the great too—due, doubtless, to the pressure 
exerted on this part by the superimposed weight 

F2 





of the Gods At the mume time it is evidently 
cometiatomal, a, im the fest coe which I have 
Sere curated, the patient's band was similarly 
ateeted; whihe Sénom informs o that his patient, 
2 cbinet-maker, wes Sequentir chiierd to leave 
af hun work Gor a time, i= consequence of his hands 
Deine tirestened with miler micchief Again, the 
<Geease is heredimry. Néiuton’s patient wus one of six 
Weathers, of whom i 1852, two were still suffering, 
ami ene bad abendy Ged from tho complaint. 
Among the six, the first, third, and fifth were free; 
whilst the seeund, frarth, and sixth were victims to 
‘this affection. In Mi Wiltes’s first case, as already 
stated, the mother sad two sisters, all of whom were 
dead. bad the same complaint. The mother was 
about sixty when she dia: alll her toes were gone; 


whilst the sisters feet were extensively affected, 
pieces of hone coutieenllly coming away. The 
sabjects of bis second and Ward casos were cousins; 
the father of the second saifteed from the malady 
fee far years befice Bis dhath from consumption, 
whilst the unther of the third is now a cripple, and 
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On the other hand, M. Masbrenier, resident officer 

of the asylum at Ville Evrard, examined a patient 
suffering from * perforating leer,” especially with 
reference to disease of tho heart and arteries, but 
he could not discover any abnormal signs cither 
by auscultation or by the use of the sphygmo- 
graph. 
The heart and arteries were also found healthy in 
the following case, related in the Gazelts des Hépi- 
tux, September 9, 1869, by M. Picot, resident 
officer of the “ Hépital Necker :”— 

J. G., a smith, aged 86, admitted 27th January, 
1869, under the care of M. Guyon, for ulceration, 
situated opposite to the articulation of the foot, with 
the second phalanx of the great toe of the right foot. 
The ulcer, about the size of a twenty-centime piece, 
was characterized by the extreme insensibility of ite 
edges, and penetrated deeply into the joint, which 
was exposed, very moveable, and grated when the 
bones were moved. The disease had existed for 
more than two years, aud commenced in a corn; 
there was also a corn on the corresponding spot 
of tho left foot. 

‘The patient was very pale, but otherwise appeared 
well formed and healthy, though desponding, which 
was attributed to his having recently lost his wife. 
His radial arteries and those of his foct were beat- 
ing naturally ; the sounds of his heart were normal, 
and his lungs appeared healthy. 

‘The case having been unsuccessfully treated by 
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the actual cautery, M. Guyon proposed to amputate 
the great toe, but the patient was attacked by jaun- 
dice on the 5th February (the day proposed for the 
operation), and died in a semi-comatose condition 
on the 10th. c 

At the post-mortem examination made on the 
11th February, thirty-seven hours after death, all 
the tissues presented a dense yellow colour; the 
liver was large, but not hypertrophied. An abscess 
of considerable size, filled with creamy pus, had 
formed near the convex surface of the right lobe, and 
two much smaller towards the concave surface, 
whilst at various points of the same lobe were 
effusions of bloody fluid, apparently about to become 
other abscesses, The gall-bladder was empty, the 
spleen soft, but free from suppuration, as were the 
kidneys. In the lungs were two small purulent 
deposits. The heart was healthy and with clots : 
some red, others fibrinous, and of a deep yellow 
colour; but the suriculo-ventricular and aortic 
valves, as well as the aorta itself, were healthy. 
The arteries of the leg and afflicted foot were found 
healthy, though subjected to microscopic as well as 
ocular examination; their coats were supple, and 
the internal membrane perfectly polished. 

‘The results of treatment have been most unsatisfac- 
tory. All sorts of remedies, local as well as consti- 
tutional, are stated to have been tried, and to have 
failed. It is true that Mr. Minas relates the follow- 
ing cases, in which cures are said to have followed 
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comparatively simple measures, but we have not 
any evidence that these cures were permanent. 

Case 1.—Mr. Raddock treated a female patient, 
in whom the disease was confined to the ball of the 
great toe ; and, finding it limited, cut out the tumour, 
and cured the patient, 

Case 2.—A boy, aged 12, son of a farmer and 
Jaut -by caste, applied to Mr. Minas on 6th April, 
1861. The disease had existed only a month, and 
was confined to the ball of the left great toe; it 
presented three fistulous openings, through which 
Diack granules oozed out, and commenced with a 
vesicular eruption. His constitution was in every 
respect healthy. 

The treatment consisted in the free application of 
argenti nitras and bran poultices, and internally 
pot, hydriod., gr. ss., with decoct, hemidesmi indie’, 
388., bis dic. 

On the 19th day he was discharged cured. 

As Mr. Minas justly observes, a case of this 
* disease, “of such a short duration, never before 
presented itself for treatment, and it now remains to 
be seen whether it is capable of a permanent cure.” 
Vesigné, who regarded the mischief as a variety of 
palmar psoriasis, prescribed Fowler’s solution of 
arsenic in doses not exceeding eight drops a day; 
and continued this treatment for some considerable 
time, apparently with good results, so much so that, 
when the patient left the hospital, the wounds were 
almost entirely closed, although dead bone remained. 
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But, five days afterwards, he again retumed to the 


istic symptoms of the disease, Notwithstanding, 
M. Vesigné vaunts this remedy, asserting that, 
‘though a cure cannot be hoped for by simple and 
constitutional treatment, still the patient may be 
restored to a state of comparative comfort; whilst 
the case related by Nélaton would, seem to prove 
that all mutilation is contra-indicated, dince opera- 
tions do not prevent a return of the disease.” 
Nélaton also deprecates operation. ‘Are we to 
continue to amputate?” he asks. ‘ He thinks not. 
Wee see that, after amputation, the mischief reappears 
in every part exposed to pressure, the skin of the 
heel alone excepted; and consequently the whole 
weight of the body should be made to fall upon the 
hoel exclusively.” * 

It is exceedingly difficult to understand how a 
pationt with a weeping sore in the sole of the foot 
(nearly closed though it may be), communicating - 
with dead bone, can be said to have been restored 
to a state of comparative comfort by constitutional 
treatment, especially when we read that the patient 
wo restored returned to the hospital after so short 


+ UNGlaton & pemet quiune experience trop compléte doit faire edopter 
Wi conlulte opposte aprds amyuitation; en effet, oa aru que Toe mémes 
wroldvnte pe sont ceprodult partont of s'exerce une pewasion, ereeptd d la 
poe su faton, Yon conablévanion ito cette cirvenstixee ME Nélaton a em 
AeHHilt wmenyer le faire Aupporter le pode dn corps par Je talon exclusives 
vents dmeeite te Aldgate WOU Tauwary, 1852. 
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an interval of cessation of such treatment as five 
days, with phlyctena and all the other charac- 
teristic symptoms of the discase. 

If, therefore, we accept the doctrines of Nélaton 
and Vesigné, nothing remains but to leave the 
patient to his fate as a hopeless cripple, and to 
amuse him with palliative treatment. Both these 
surgeons appear to me to have overlooked fucts of 
the greatest importance in arriving at their con- 
clusions: first, that the disease invariably commences 
in the region of the anterior extremities of the 
metartasal bones and their joints with the toes ; that 
its tendency is to confine itself to this region; and 
that its progress towards the tarsal bones is marked 
by extreme tardiness; and, secondly, the complete 
immunity of the region of the heel. We are left in 
doubt by Nélaton whether constitutional treatment 
was employed antecedent to, or combined with, the 
yarious operative procedures. Consequently, in the 
first instance, it would undoubtedly be our duty to 
remove the sequestrum and diseased soft parts, and 
to give the patient the benefit of constitutional 
remedies combined. But if, notwithstanding, the 
disease returns, there can no longer be a question, 
considering the complete success that attended 
Pirogofi’s amputation in my case, and Syme's ampu- 
tation performed for this malady in the Salisbury 
Tnfirmary by Mr. Wilkes and Mr. Coates, as well as 
the immunity of the heel-region already alluded to, 
that although, as a general rule, we should sacrifice 
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a8 little of the foot as possible, this isan exceptional 
disease; and that, when once perforating ulcer of 
the sole of the foot is established and recognised, it 
is better at once to remove thewhole of the metatarsal 
bones, either by Chopart's, Syme’s or Pirogoff’s 
amputations, than, by palliative operations and 
remedies, condemn our patient to a succession of 
painful disappointments. 

Dr. Fitzpatrick, retired Surgeon-Major of the 
Indian Service, has kindly favoured me with the 
following letter :— 


Lennam, Kent, 7th July, 1869. 
Dear Sir,—The paper which you read before the 
Medical Society, in January last, on “ Perforating 
Uleer of the Foot,” attracted my attention in the 


British Medical Journal of the 26th June, and it struck 
me that the disease was similar to one from which 
the natives of India suffer, in proof of which I send 
you a paper by Inspector-General of Hospitals, 
Dr. Eyre, from the ‘Indian Annals of Medical 
Science” for 1860, with an account of seventy cases 
of what he names  Tubercular Foot;” and though 
the description differs somewhat from that given in 
your paper, I have no doubt the disease is the same. 

Tn your paper there is no reference to swelling of 
the foot, a peculiarity attending the disease in India, 
and which leads me to think the disease originates 
in the bones, and first appears outwardly in the 
shape of a corn, which speedily ulcerates, and though 
an ulcer may cease to discharge for a time, fresh ones 
appear; I cannot, therefore, agree with Vesigné, as 
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to the disease “commencing in an ulcerating corn 
in the sole of the foot gradually invading all the 
metatarsal bones and phalanges until they are 
destroyed.” I believe the reverse to be the case. 

The experience of those conversant with the 
disease in India is, that the removal of the foot is 
the only remedy. In the four cases I operated upon, 
alluded to in Dr. Eyre’s paper, there was no return 
of the disease, nor is there any record of such a 
result; on the contrary, several eases operated on 
have been seon several years after in good health. 
One case is recorded by Dr. Fletcher, having been 
seen cleyen years after, of ‘robust and sleek appear- 
ance.” TI adopted no particular operation, but 
removed every diseased portion. In two cases there 
was enough of the posterior part of the foot sayed to 
make the limbs tolerably useful. 


Lam, &e. 
Tl. Tanoocx, Esq. 


TUBERCULAR DISEASE OF THE FOOT, 


Considered by some surgeons as identical with 
* Porforating Uleer,” ‘* Tubercular disease” presents 
so many points of distinction, that it is worthy of 
separate consideration. 

Theso points of distinction are in “ Porforating 
Uleer.” 

“Its commencement in corns under the motatarso- 


phalangeal joint. 
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Its being confined to the anterior part of the foot. 

‘The offensive sweating of the foot. 

‘The absence of tubercle, 

Moderate swelling. 

The disease boing hereditary. 

Garrison-Surgeon Godfrey appears to have been 
the first to call attention to “ Tubercular Diseaso of 
the Foot” in the Lancet for June 10, 1846. 

The subject was revived in the “ Indian Annals of 
Medicine and Surgery” for 1859, by Mr, Eyre, of 
the Madras Medical Service, who, at page 513, gives 
70, and in a supplement at page 813, the particulars 
of 44, or in all, of 114 cases of this disease. 

According to this authority, the patient presents 
one foot swollen to double, treble, or more, the 
natural size, the toes far separated, the swelling 
confined, as by a line of demarcation, to the foot; 
colour of the skin unchanged, but studded with 
tubercular-like prominences, some entire, some 
ulcerated ; the ulcers surrounded with hard elevated 
edges and in the sinuses the probe passing deep 
into the substance of the foot; the discharge of 
sanious quality. 

Tn some cases the swelling and tubercles oceupy 
the fore part of the foot, not extending beyond the 
metatarsal bones. 

The previous history elicits that three, five, 
seven, or more years before, one or more hard lumps 
appeared on the foot in various parts ; the foot began 
to cnlarge, and continued to do so slowly,and without 
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pain or constitutional disturbance. This state con- 
tinued for a long period, after which the foot 
enlarged from time to time, the bulk alone proving 
inconvenient, At last the tubercles ulcerated and 
became painful, Even then the general health and 
appearance were but little affected. After a time, 
however, when the disease and pain had existed 
for a long period, there was wasting and diarrhea. 
No complications of diseased lungs, nor abdominal 
organs, could be detected, but the natural termina- 
tion of the disease was in death from diarrhoea, 

The morbid appearances differed at different 
stages of the disease. In some the bones had 
become totally deprived of earthy matter, in others 
they were preternaturully hard. 

Tn some the section presented the bones and soft 
parts converted into a uniform gelatinous mass. 
Tn others, again, the muscles were healthy, and the 
bones alone diseased, in some presenting a peculiar 
honey-combed appearance. Invariably, numerous 
minute tubercles, resembling fish roe, were observed. 
intersecting the muscles, and extending from the 
bones to beneath the skin, and nodules composed of 
the same, often black in colour, and surrounded by 
pus, and these nodules were not only found lying 
among the soft parts, but also within the honey- 
combed cavities of the bones, particularly of the 
astragalus and os caleis. Osseous spicule are fro- 
quently found near the large bones, but, in one 
instance, immediately under the skin, 
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Tn every instance the disease terminated at the 
ankle-joint. 

Mr. Eyro and Dr. Fletcher agree that this is a 
disease sui generis, the striking peculiarity being its 
strict locality, and, although altering all the tissues 
of the foot,as if by some poisonous matter multiplying 
itself, it does not extend to, nor affect any other 
part of the body. 

Dr. Bidie, on the contrary, says that he has seen 
a disease very similar to it on the north-east coast 
of Scotland affecting the hands, the cases occurring 
among fishermen and their families; whilst Dr. 
Fitzpatrick notes that in one of his patients the lower 
end of the tibia was diseased, the finger could be 
passed into the bone, and its end squeezed between 
the fingers. 

Mr. Day, Assistant-surgeon at the Civil Hospital, 
Bellary, macerated two feet, which had been ampu- 
tated for this disease. 

In the first, the os calcis was hollowed into small 
irregular cavities, one of which passed entirely 
through the substance of the bone; these places had 
white nodules in their interior the same as perceived 
in the softer tissues; the posterior surface of the os 
caleis also presented numerous spicule of bone. 
‘The astragalus had the same honey-combed ap- 
pearance, and with the os calcis was harder, 
whilst the rest of the tarsal bones were softer than 
natural. 

In the second case, the os calcis, astragalus, and 
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seaphoid were anchylosed together and hard, whilst 
the three cuneiform and cuboid were soft. The 
posterior part of the os caleis was hollowed into one 
large cavity, having a circular orifice at the internal 
side, and a small canal leading to its plantar aspect. 
‘The cavities were filled by a darkish-looking con- 
erection, and numerous bony spicule, The astra- 
gulus was also irregularly honey-combed. 

The disease was not amenable to constitutional 
treatment, the only remedy capable of saving life 
being Chopart’s operation, where the astragalus and os 
calcis remained sound, or amputation of the leg, the 
latter operation being that most commonly adopted. 

OF 114 cases of tubercular foot, 

96 amputations were successful, 

12 died after operation, 

4 died without operation, 

2 refused operation and sank from diarrhoea. 

The opinion of Dr. Godfrey, that this is a purely 
local affection, and its removal a complete cure, is 
confirmed by the history of 22 individuals traced 
after operation. Of these, 8 between 6 and 12 years, 
and 14 between 2.and 5 years, had the remaining 
foot sound and the health good. He adds:— 

* The conclusions respecting this singular discase 
may be summed up as follows :-— 

**(a) It is confined to the one foot, cither right or 
left, in about equal proportions. 

“(b) The subject cf it belongs to all classes and 
occupations. 
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“(©) The age of the subjects of the discase ranges 
between 20 and 60, the period between 20 and 30 
affording the greatest number of examples; that 
between 50 and 60 the smallest; whilst, as to sex, 
the proportion was 4 females to 114 males.” 

In the year 1854, Dr. Ballingale furnished a paper 
to the Transactions of the Medical and Physical 
Society of Bombay, giving an account of the malady, 
wherein he states :— 

At first sight it somewhat resembles elephantiasis, 
the foot being uniformly and generally enlarged to 
about three or four times its natural size, but in no 
instance has the affection extended beyond the ankle, 
the leg remaining natural in appearance, though 
atrophied from disease. The toes also seem less 
involved than the other parts of the foot. On the 
integumont are seen a number of elevated tubercles, 
resombling the granulations seon at the orifices of 
sinuses, from some of which thin serous pus exudes, 
with oocasionallys pulpy granular substance, Sinuses 
oxtond in various directions from the openings to the 
cuntre of the foot, 

“On making a section of the part, the bony 
atruoture ix found almost entirely removed, a few 
noous spioulem only remaining here and there, so 
that the whole may be cut with a knife, the articular 
savtilages and synovial membranes being destroyed, 
exoepting those of the astragalus and toes. The 
situation of the bones is occupied by strong 
areolur textures, with spaces varying from a pin’s 


k 
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head to a pea in size, filled with pulpy granular 
matter. 

“The integuments are considerably thickened, the 
skin and subcutaneous cellular tissue being hyper- 
trophied as in clephantiasis. 

‘The soft parts of the leg are atrophied, but other- 
wise normal in structure; the medullary canal of the 
tibia is much enlarged, the bone being reduced 
almost to a shell.” 

Dr. Aitchison, writing from Jhelum in 1860, 
relates, among others, the following instructive 
case -— 

A female, aged 30, suffered for two years from this 
complaint. Situated around her wrists, the disease 
had spread to deeper than the cellular tissue under 
the skin, and to the skin itself, which was unchanged 
in colour, but studded with tubercular-like promi- 
nences, some entire, some ulcerated, the ulcers sur- 
mounted with hard elevated edges, and united to 
each other by sinuses, which extended under the 
skin from one to another, through the cellular tissue. 
None of the sinuses led into the deeper tissues. 

Having tried various remedies without success, 
Dr. Aitchison applied the actual cautery, Under 
this treatment the sinuses gradually became 
obliterated, the tuberculated and thickened skin 
returned to its natural state, the ulcers cicatrised, 
and the patient loft the hospital cured in a month. 

The patient was again seen some months after. 
wards; the cure continued perfect. 

a 





The following woodeat is taken from = prepara- 
tion of tubereular disease of the foot, presented to 
the Museum of the Royal College of Surgeons of 
England by Dr. Fayrer, Senior Surgeon to the 
Hospital at Caleutta. 
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OPERATIONS IN THE FOOT. 


Ix October, 1787, Mr. Turner, of Yarmouth, at the 
suggestion of Dr, Aiken of that town, amputated 
through the metatarsal bones of a woman, aged 28 ; 
and in 1799 Mr. Hey announced his operation of 
disarticulation of the metatarsal bones at the tarso- 
metatarsal articulations, as a substitute, where prac- 
ticable, for amputation at the upper third of the leg. 
In the year 1821, Mr. Liston removed the inner 
malleolus, the astragalus, scaphoid, and two cunei- 
form bones; but the result of the operation not 
having transpired, it did not take any hold on the 
attention of the profession. With these exceptions, 
previous to the year 1828, when Mr. James, of 
Exeter, introduced Chopart’s operation into England 
(Mr. Syme performing the second operation, and for 
the first time in Scotland, in 1829), affections of the 
foot, whether from disease or accident, were aban- 
doned literally and indiscriminately to amputation 
of the upper third of the leg (a longer stump being 
a luxury reserved for the rich). In vain did Tyra 
of Gloucester, Hoy of Leeds, and the lato Sir A. 
Cooper, protest against this reckless proceeding ; 
the practice still prevailed until the year 1845, when 
Mr. Syme made known to the profession his cele- 
brated method, which, called by his name, at one 
and the same time indicates amputation at the 
anklejoint, with a stump formed from tho denso 
structure of the heel. 
G2 
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‘This operation struck a great and decided blow at 
amputation of the leg; but brilliant and scientific as 
it was, it influenced the actual surgery of the foot 
but little. It made a better stump, it is true; it 
preserved a greater length of leg; but it equally 
sacrificed the foot. At this time British surgery 
boasted of but four standard operations connected 
with the foot—viz., excision of the astragalus, and 
Hey’s, Chopart’s, and Syme’s amputations. And so 
matters continued until the year 1847, when Mr. 
Thos. Wakley performed his celebrated operation 
for resection of the lower ends of the tibia and fibula, 
with excision of the astragalus and os calcis. This 
was followed soon after by the equally celebrated 
operation of Mr. Teale, of Leeds, wherein he excised 
the os calcis, astragalus, and cuboid bones, and thus 
instituted a new era in the British surgery of the 
foot. To my mind, these two operations rank 
among the highest and most brilliant achievements 
of modorn surgery. 

Previous to this, as we have seen, operative 
surgery of the foot consisted in amputating between 
the disease or accident and the body. To remove 
a diseased bone from amongst healthy bones, to re- 
move « bone from the posterior part of the foot 
without at the same time sacrificing the anterior 
portion of that organ, had been deemed (Liston’s 
case excepted) an impossibility. Surgeons regarded 
the foot ns a whole without reference to the value of 
each integral part; they permitted their minds to 
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run in one particular groove only; they were carried 
away by undue, and I may say, groundless dread, 
handed down by writers from generation to genera- 
tion, of the danger of cutting into and exposing the 
internal structure of the tarsal bones, thereby, as 
they believed, producing inflammation, pyxmia, 
and a host of imaginary evils, whilst, with singular 
inconsistency, they did not hesitate with gouge and 
blunt chisel to bruise and crush that very structure, 
@ clean cut of which with a sharp saw in their eyes 
led to death and destruction. Because strumous 
disease will frequently originate in the cancellated 
structure of these bones, they inferred that inflam- 
mation and caries, must, of necessity, always origi- 
nate therein: they do not seem to have imagined it 
was possible that they could equally originate and 
exist for # great length of time in the articulations 
without involving the interior of the bones at all. 
They were impressed with the notion that disease or 
accident affecting one part of a synovial membrane 
must inevitably involve not only every other portion 
of that synovial membrane, however remote, but 
must also invade the internal structures of the several 
bones invested by it. They did not attempt to test 
the correctness of these theories, they were satisfied 
to take them for granted, and sacrificed accordingly. 

But Wakley’s and Teale’s operations proved that 
not only could these supposed impossibilities be 
overcome, but that even disease, unpreceded by 
injury and situated in the posterior region of the 
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foot, might not only be removed, but removed with 
advantage to the patient; and that disease of this 
region did not of necessity involve the destruction 
of the entire foot. ‘The result was what might have 
been expected: surgeons began to shake off the 
trammels of custom, and to think for themselves. 
‘They began to consider the beautiful mechanism of 
the foot, or any portion thereof, however small, as 
something worth preserving; so that we now enu- 
merate as standard operations, in addition to those 
already named, “excision of the ankle-joint,” 
“excision of the os calcis,” “excision of the cuboid 
bone,” “ subastragaloid and Pirogofi’s amputations,” 
besides other operations performed in almost every 
region of the foot. 

On the 1st of May, 1855, Mr. Teale surpassed his 
previous success in removing from the foot of a 
young woman, aged twenty-two, the caleaneum, 
astragalus, navicular and cuboid bones. The patient 
returned in six months to her duties as a domestic 
servant, and is now engaged in making clothes by 
the sewing-machine. When she has much walking 
she assists herself by the use of a stick. Mr. ‘Teale 
has with the greatest kindness authorized me to 
present the cast of the case I now exhibit, in his 
name, to the musoum of this College, In ullusion 
to this and other operations he observes: “The 
general result has been very satisfactory. Indeed, I 
have adopted the operation as freely for disease 
limited to the posterior part of the foot as I have 
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done Chopart’s for disease limited to the anterior 
part. There is, however, one condition necessary to 
success—namely, that we select such cases as are 


the result of pure healthy (if I may so say) inflam- 
mation of ligaments, and not those which have 
originated in the cancellous structure of the bones, 
and which Sir B. Brodie rightly attributed, as I 
think (despite of what is now-a-days talked about 
strumous synovitis), to struma.” 

A French author, in a treatise of comparatively 
recent dato, asserts that no one has ever proposed, as 
a standard operation, to amputate through the con- 
tinuity of the anterior row of tarsal bones. ‘ These 
operations, recommended by necessity, should never 
become the rule, Those surgoons who regard the 
foot asa solid whole, and who perform these opera- 
tions, have the advantage of making a regular- 
shaped wound, but they expose the patient to the 
double danger of section of the bones and of the 
joints. Matthias Mayor,” he continues, in one of 
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the eccentricities for which he was notorious, would 
reduce this study to its most simple form. Accord- 
ing to him, the foot is but an undivided whole, the 
same asthe leg or thigh. The only questions which 
govern him are the extent or limits of the disease. 
He cuts through the soft parts and exposes the bone 
behind these limits, and applies the saw on their 
continuity as far as possible from the tibio-tarsal 
joint, without considering the small bones or the 
difficult joints which the instrument may divide. 
We will not,” he continues, “pause to refute this 
doctrine of the surgeon of Lausanne, which, if he 
will pardon the expression, would rather cut the 
Gordian knot than try to untie it.” I cannot help 
thinking that the eccentricities of M. Mayor, at all 
events in this instance, take a very sensible form, 
and that he is a better surgeon than his critic. 
He evidently acted from practical experience, the 
latter has written from theoretical imagination only. 
Malgaigne, on the contrary (at page 277 of the 
seventh edition of his Manual), says, if by sawing 
the bones of the tarsus across, instead of disarticu- 
lating them, we can thus presorve a portion of the 
second row of tarsal bones, the result would cer- 
tainly warrant our taking the method into serious 
consideration. 

Having given this subject more than average 
attention for many years past, I entirely endorse 
M. Mayor's views. I would reduce this study to its 
most simple form. I would desire to be governed 
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by the tangible reality of the extent or limits of 
the disease rather than by the doubts and uncertain- 
ties of abstract theories, and I consequently advocate 
strongly as a standard operation “ to amputate 
through the continuity of the first or second row of 
tarsal bones in preference to sacrificing joints when 
there is no necessity for such sacrifice.” 1 do this, 
not becauso I regard the foot as a mere undivided 
whole like the thigh or leg, but because I regard it 
as an aggregation of several parts, each perfect in 
itself, placed there for a given purpose; each and 
all of far too great value to be destroyed without a 
cause, and, above all, because the experience of 
many years has proved to me both the safety and 
yalue of this proceeding. 

The joints are of eapecial value in completing the 
mechanism of the parts connected with them. The 
medio-tarsal joint, for instance, completes the 
posterior segment of the longitudinal arch. Destroy 
this joint, and the os calcis and astragalus are at once 
deprived of their anterior support, with the conse- 
quent elasticity and motion. Can anything be more 
unphilosophical than to advocate the sacrifice of any 
bone or joint of the foot for no other reason than 
that 2 particular operation should be performed ? 
Yet this has been done, and in the following terms : 
“The scaphoid bone is sometimes left in Chopart’s 
operation in front of the astragalus through inad- 
vertence. We once saw Dupuytren commit this 
error. Lisfranc even relates a case in which he saw 
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the seaphoid left, and which ended successfully.” 
Tt is scarcely possible to conceive greater ignorance 
of the subject or of the value of the parts than these 
observations evince. 

Mr. Morgan, whose declining health has deprived 
the Bristol Hospital of his valuable services, appears, 
with the exception of Mr. Gay and Mr. Tudor (of 
Dorchester), to be the only British surgeon who, as 
far as I can discover, has systematically followed 
this plan. He writes me :—‘I may perhaps be per- 
mitted to state the result of my experience on two 
points of practical interest. Ist. In amputation of 
the anterior part of the foot, more forward than 
Chopart’s operation, the patients do very well by 
ignoring the joints and sawing through the bones at 
the point of election.” Mr. Gay also says :—*I 
always saw through the row of tarsal bones, keeping 
as close to the front articular processes as possible ; 
for in a case which I had in the Free Mospital in 
1845, the wound was kept open by the extrusion of 
the cartilages.” Whilst Mr. Tudor observes :—* T 
never found the slightest disadvantage in sawing 
straight through the bones, whatever part of the 
foot it may be in, without following the principles 
laid down in some books of passing the knife 
between the articulations.” 

Mr. Huggins, San Fernando, Trinidad, West 
Indies, writes me 31st July, 1866:—“In 1859, 
whilst acting for a confrére who has charge of tho 
hospital of this small town, I amputated the foot of 
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a coolio immigrant, and sawed through the bones 
instead of attacking the articulations. Another 
confr?re who was assisting me said, ‘But are you 
going to saw through those spongy bones?’ as he 
called them. I replied, ‘Certainly.’ ‘But,’ he 
rejoined, ‘it is against all rules, and you will have 
great suppuration” My answer was that I did not 
think so. At any rate, I would try it. The coolie 
inade a good and quick recovery, and could walk 
well a few months after.” 

Tho result of experience convinces me likewise 
that the danger of pyzmia from cutting through 
the tarsal bones has been greatly exaggerated; after 
all, it would scem to be of very rare occurrence in 
this country, for judging from the returns with 
which I have been favoured from all parts of 
England of the several operations performed upon 
the foot, the occurrence of this malady does not 
amount to one per cent. upon the number of opera~ 
tions performed. And indeed, when we compare 
the extent of cut surface exposed in the soft parts 
with that of the bones, it is difficult to understand 
why, when it does occur, it should be attributed so 
entirely to the bone and not to the soft parts; it 
x0 frequently follows operations where no bony 
structure is either exposed or involved, that I must 
confess my scepticism in the matter. And it is an 
interesting fact, as supporting this opinion, that 
Mr. Syme, in enumerating the advantages of his 
operation, observes, “The tibia and fibula are 
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divided through tho caucelladed structure, and you 
thus avoid the danger connected with opening the 
modullary hollow, capocially where there is a dispo- 
sition to phlebitia” 

That disoaso does not always originate in the 
oanvellated atwaeture of these bones, and that, com- 
monolng in the artioulations, it may there exist for a 
conniderable portod without invading that structure, 
Hie Hoon atnindantly proved; it is frequently so 
superficial that, o# Syave remarks with regard to the 
canweallated steweture of the lower end of the tibia, 
Hie fumuval of W wary itn Glico will be sufficient to 
rwtionte the wilchiely and T would add that mere 
iwoeawed YaRcutarity and softening, without actual 
Change af wewetune or deposit of tuberculous matter, 
iW Hob uillolont to justify the condemnation of the 
entire bone, 

‘his ls exemplified in the preparation before you, 
tuken from a girl aged eighteen, who two years 
before her admission into Charing-cross Hospital 
suffered severe pain in her left instep, followed b 
tho formation of abscesses, which burst from time 
to time, healing and bursting again. She entered a 
Jae hospital, and went to a seaside infirm- 


condition, I decided upon removing diseased 
part, The arch of the foot was now much swollen, 
and the soft parts thickened. Three open wounds 
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were noticed on the upper, and one on the outer 
surface of the foot. The limb was cold, and the 
wounds were glazed and of a dirty yellow colour, 
with irregular blue margins, and discharging a thin 
sunious matter. A probe could be passed into the 
tarso-metatarsal joints. The anterior tarsal bones 
themselves were felt to be rough and denuded of 
cartilage, and sinuses extended in various direc- 
tons. 

I removed the front of the foot by the double flap, 
sawing through the first row of tarsal bones in their 
continuity. The condition of these bones was douht- 
ful, but I determined to give my patient the benefit 
of the doubt, and the result justified my decision. 
The wound healed for the most part by adhesive 


inflammation, and healthy granulations springing up 
in the remainder, she was discharged cured in six 
weeks. 


Tn the year 1845, for a case of injury to the meta- 
tarsal bones, Mr. Luke made a dorsal and a plantar 
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flap, and sawed through the three cuneiform bones, 
removing the entire cuboid bone, which was loose. 
Erysipelas followed, and the superior flap sloughed : 
but in three months, the patient, who was twenty- 
four years old, was able to resume his employment 
as boiler maker, 

Mr. T. J. Walker, of Peterborough, writes me 

T have still under my care a case in which, 
for caries, I performed a modification of Hey, re- 
moving, with the metatarsus, the greater portion of 
the two internal cuneiform bones. The operation 
haying only been performed a month, I cannot assert 
positively that the case is cured, but the stump is all 
but entirely healed, without sinuses.” 

I could multiply these cases were it necessary to 
do so, but they are quite sufficient to prove that 
tarsal bones should be cut through in their con- 
tinuity where possible, in preference to removing the 
entire bones. 

They also serve to neutralise the dread which has 

been inculeated of opening the large synovial 
" membrane connected with the cuneiform and meta- 
tarsal bones, and they are strengthened in this 
respect by the ease of Surgeon O'Doherty, related in 
the Dublin Quarterly foy 1859. He removed the 
second metatarsal bone with its corresponding toe. 
‘The operation was difficult, and inflammation and 
abscess followed, but the patient ultimately did well. 
And still more are they strengthened by the follow- 
ing case, which Mr, Joseph Walker, of Burslem, has 
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with the greatest kindness and liberality placed at 
my disposal, and which I believe to be unique:— 

A boy, aged fourteen, was admitted into the 
North Staffordshire Infirmary on March 14th, 1863, 
under the care of Mr. Walker. He had been leading 
a horse, which was drawing a heavy railway waggon, 
and catching his foot in a crossing box, the waggon 
ran over it. There were two lacerated wounds of 
the leg, and an extensive one of the heel and sole of 
the foot; and over the instep, at a point correspond- 
ing to the scaphoid bone, was a rounded hard 
prominence, measuring an inch and a-half antero- 
posteriorly and an inch transversely, the skin over it 
being very tense. There appeared to be a sharp edge, 
with a rounded upper surface ; in fact it felé much 
like the seaphoid bone. An attempt was made to 
reduce the dislocated bones, and this failing, chloro- 
form was given, and an incision made over the 
prominent part. The two external cuneiform bones 
were found lying upon the scaphoid bone, with their 
metatarsal articular surfaces upwards, They were 
easily removed by a few touches of the knife, and 
the wound was closed by wire sutures. Owing to 
the severely crushed state of the heel and sole of the 
foot, the wounds were long in completely healing, 
and free suppuration occurred. In two months the 
patient was allowed to walk with crutches, the 
wound of the operation being quite well, a slight 
depression still existing in the site of the cuneiform 
bones. In another month he left the infirmary, the 
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ankle being still very stiff, but able to bear consider- 
able weight. When last seen as an out-patient he 
could use his foot comfortably. 

Before quitting this part of my subject I would 
yenture to offer the following suggestions us to 
operations on the foot :— 

(a) That we should perform our operation as 
close to the diseased or damaged structure, and 
preserve as much of the foot, as possible with safety 
to our patient. 

(6) That where practicable, we should cut through 
the tarsal bones with a saw in preference to dis- 
articulating them. 

(c)} That we should avoid the destruction of joints 
whenever we can do so. 

(d) That disease of one articulating surface docs 
not of necessity demand the removal of the entire 
bone; as, for instance, when confined to the tarso- 
metatarsal joints, or to the joints between the cunei- 
form and scaphoid, it is not always necossary to re- 
move the whole of the cuneiform bones on the one 
hand, or of the entire scaphoid bone on the other. 
In such cases, however, the diseased portion should 
be removed by a clean cut made with a saw, and 
not bruised off by a gouge or chisel. 

(e) That whilst the openings in the skin cannot 
be relied upon as indicating the exact situation of 
the bone mischief, the existence of these openings, 
eyen if there be several, or the thickening and dis- 
coloration of the skin and soft parts, do not of 
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themselves contraindicate operative procedure, since, 
as pointed out by Sir W. Fergusson, the soft parts, 
when relieved of the source of irritation, will speedily 
return to their natural condition. 

After partial amputation of the foot, the bones, 
ligaments, and muscles, especially in young patients, 
appear to accommodate themselves to the altered 
condition of parts. The bones will, in some in- 
stances, become changed even in size and form, 
whilst the muscles contract new adhesions. These, 
however, are not the only phenomena which oceur, 
tending to the reparation of parts. I allude to the 
deposition of new bone, either from the extremities 
of long bones, or from the periosteum, or from the 
eut short bonos. 

‘Textor expressly asserts the formation of new 
bone, and this to an extent exactly necessary to 
produce a new and perfect articulation of the ends 
of bones upon each other. He states that he found 
lengthening of the ulna to the extent of a quarter of 
an inch, on which the radius moved, as in the 
natural condition, and the trochlea of the humerus 
appeared as perfect as if none of it had been taken 
away. Wagner, on the other hand, asserts that 
examination during life of persons who have re- 
covered after extirpation of short bones, shows that 
the defect has been remedied, as far as possible, by 
the approximation of the bones which lie nearest 
together, the interval which is left appearing to be 
filled up with a ligamentous material, in whieh, 
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according to Reid, masses of cartilage or bone are 
sometimes deposited. 

Sir W. Fergusson, in a case which he amputated 
at the tibio-tarsal joint seven years after he had 
extirpated the inner half of the os calcis for caries, 
found the bone partly regenerated, and the place of 
the lost substance partly occupied by a fibro-carti- 
laginous material. 

I would also remind you of the following highly 
practical observations made by Mr, Hilton whilst 
your Professor of Surgery :—‘‘ Surgeons should be 
careful not to disturb unnecessarily the granulations 
‘or periosteal membranes which they meet with in 
operations associated with diseased bone, but, on the 
other hand, leave all the vascular granulations which 
surround the diseased bono and line the inner aspect 
of the periosteum ; for experiments, experience, and 
sound physiology show that if we can secure these 
bone-producing vascular structures from local injury, 
wo give nature a fair chance of manifesting her 
powers of speedy reproduction or removal of bone. 
No doubt in this case (one which he had described) 
a representative cuboid bone has been reproduced, 
for there is an equal and continuous ossific resistance 
along the whole length of the outer side of the tarsal 
portion of the patient's foot,” 

We have, however, still much to learn with respect 
to the:deposit of new bone, which we frequently 
observe takes place without either of the above- 
mentioned causes, The mero alteration in the rela- 
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tion of parts would soem to bo sufficient for its 
production. Witness the result of an unreduced 
dislocation of the head of the humerus or of the 
femur ; the displacement of a tendon from its natural 
groove (as seen in the preparation before you). The 
tendons of the peronei muscles were displaced from 
their groove behind the fibula ; there was no fracture, 


@ Abnormal hemolar process thrown out to receive peronei tendons. 
4 Antengalus dieplaced. 
€ Oscaleix 


no exposure of cancellated structure of that situation, 
but nevertheless we find a new osseous hook, or 
homular process, thrown out for the purpose of com- 
pensating these tendons for their lost position. 

And again, observe what obtains when muscles 
are violently or accidentally separated from their 
attachments. I have scen three cases of violent 

2 
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detachment or rupture of the adductor longus 
muscle from the pubes. They all occurred in the 
hunting field, the patients having been forced to 
throw the adductor muscles into sudden and violent 
action from their horses shying, jumping, or lunging 
unexpectedly. In neither caso did I see the patients 
for some weeks after the occurrence. They all 
informed me that they felt something snap at the 
time; that they experienced great pain, and could 
no longer grasp the saddle; that they had gradually 
lost the pain, but were now frightened by finding 
something form in the upper and inner part of the 
thigh. Upon examination I found the adduetor 
longus muscle in all the three cases separated from 
its attachment to the pubes, in one instance to the 
extent of nearly two inches, whilst the interval 
between the two was filled by a bony styloid process, 
or exostosis, originating from the body of the pubes, 
and giving attachment by its other extremity to the 
detached muscle. 

Whilst we must of necessity regard with satisfac- 
tion the increased resources which we now possess, 
from the introduction of the various operations to 
which I have adverted, we should not forget that 
many accidents of the most formidable appearance, 
and seemingly of the most serious and unpromising 
character, will frequently do well, and leave the 
patient a good and useful foot without any operative 
procedure whatever. Mr. Hilton has designated 
this practice “ bloodless conservative surgery ;” and 
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in my opinion its importance and value cannot be 
estimated too highly. Sir Rutherford Alcock, in a 
paper upon “ Gunshot Wounds of the Foot,” read 
before the Royal Medical and Chirurgical Society, 
soon after the civil war in Spain, dwelt strongly 
upon this point—“ that danger of wounds. of the 
foot was inverse to the extent of such wounds.” 
This quite coincides with what I have observed in 
my own practice. The dread of tetanus, it seems 
to me, has undue influence over tho treatment of 
such cases. A wound so free and extensive as to 
neutralise, or prevent altogether, the irritation and 
suffering caused by congestion and tumefaction of 
the soft parts and the consequent tension, and which 
at the same time affords a free and uninterrupted 
outlet for the discharge, never mind how dangerous 
in appearance or how complicated its situation, may 
frequently be Jeft to Nature, and will as frequently 
do well: whilst an injury apparently of a trivial 
character will often lead to the loss of the limb, or 
even of the life of the patient. I have unhappily 
seen some few cases of tetanus in the course of my 
career, and they have, for the most part, followed 
injuries of the latter class. 

A child, aged four years, came under my care at 
the Charing-cross Hospital, whose left ankle had 
been run over by a waggon, and the joint was so 
completely Iaid open on either side that the water, 
in washing it, poured freely through the joint. 
Determined to save the foot if possible, I directed 
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the leg to be placed on its ontside upon a splint, the 
upper wound to be dressed with lint and warm 
water, but the lower wound to be left uncovered, a 
corresponding opening having previously been made 
in the splint, Very little constitutional irritation 
followed. The mischief did not extend beyond the 
part injured: it remained, in fact, quite localised 
throughout. The articular surfaces of the astragalus 
and tibia lost their cartilaginous investments; but 
the child did well, leaving the hospital at the end of 
four months with a good and useful foot. 

Mr. Roberts, of Bangor, who has had great 
experience in accidents of this description, has 
Kindly fayoured me with the following observations : 
—T have hitherto been fortunate in treating 
injuries of the foot, and have succeeded in saving 
very severe cases. I remove all loose portions of the 
tarsal and metatarsal bones, and Nature does the 
rest. However, the people here are very healthy. 
Evory injury of the foot, including amputations, has 
had a successful termination.” 

My friend Mr. Walsh, of Worcester, in a case of 
compound dislocation of the ankle, wherein the end 
of the tibia, denuded of its periosteum, projected 
through the wound, removed the end of the tibia 
on the 2nd September, and the patient left the 
hospital on the 23rd of the following December, 
with motion of the joint, being able to flex and 
extend it at will. He remarks, “ If 1 had removed 
the articulation of the astragalus, unchylosis would 
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haye occurred. ‘The operation may not have been 
secundum artem, but it is very interesting and 
instructive.” I will not stop here to inquire whether 
anchylosis would have inevitably followed the 
removal of the articulating surface of the astragalus ; 
but T entirely disagree with Mr. Walsh in his opera- 
tion not being “secundum artem.” He may well 
be proud of the operation in itself, as well as of the 
sound surgery which he evinced in its performance. 

Tum indebted to Mr. G. W. Rhodes, of Hudders- 
field, for the following example of ‘true bloodless 
conservative surgery.” He writes: “ The only cases 
I remember, bearing on your subject, which have 
come under my eare, are a compound dislocation of 
the ankie in a collier, a compound dislocation of the 
aukle in a farmer's boy, and a severe crush from a 
railway engine in a ‘pointsman;’ all of which have 
done well, and are now able to walk well. In one 
of the compound dislocations I had to remove a 
small portion of the fibula before I could reduce the 
dislocation, as well as enlarge the opening in the 
skin through which the bone protruded. The 
railway pointsman had his toes and metatarsul 
bones crushed so severely as to raise the question of 
porforming Chopart’s operation. I decided, how- 
ever, to give the man the chance of keeping as much 
of his foot as possible, and was pleased to find that 
the toes alone sloughed off, leaving him in posses- 
sion of a far more useful limb than appeared likely 
when he first came under notice.” 
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‘The particulars of the following equally interesting 
case were kindly furnished me by Mr. Wheelhouse, 
of Leeds:—J, H. came under his care on the 9th 
of June, 1864, with a smashed foot. The integu- 
ments and subjacent fascia were entirely separated 
from the muscles of the sole of the foot. Many of 
the muscles, especially the abductor pollicis, were 
freely exposed. The finger could be passed from 
the ball of the toes very nearly to the heel between 
the skin and the crushed tissues beneath. The 
acaphoid bone was dislocated ; but the plantar vessels 
were uninjured. Mr. Wheelhouse reduced the dislo- 
cated astralagus, and successfully endeavoured to 
save the foot, the patient making a complete re- 


covery. 
Mr. Benfield, of Leicester, has also favoured me 


with the annexed instructive case:—E. C., aged 
six years, was run over, and had his foot smashed. 
The integuments were torn off from the os calcis to 
the base of the metatarsal bones of the toes, both on 
the dorsal and plantar aspect. The second toe, 
crushed, sloughed off. The rest of the foot healed ; 
and at the present time (March, 1866), the child has 
a useful foot, 

When time is not an object, when the patient 
can be kept completely at rest, can be well fed, 
nursed, and properly attended to,—disease of the 
tarsus and metatarsus will frequently do well with- 
out any, or with comparatively slight, operative pro- 
cedure. Keeping the limb upon a splint, laying 
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open the sinuses as they form, the diseased bone 
will often be thrown off, or, becoming loose and 
isolated, may be removed with but little difficulty. 
Months, however, and sometimes years, may clapse 
before the disease is entirely got rid of by these 
means, Mr. Morgan, of Bristol, relates the case of 
a young lady who has thus recovered from neerosis 
of the metatarsal bones of each great toe. I have 
imyself recently had a similar case. Mr. Partridge 
has also cured a young lady of discase of the tarsal 
bones by the same course of treatment. 

This practice appears to be of ancient date. 
D’Amnbraste, of Breslau, is stated by Pezolde to 
have enlarged sinuses cither by knife, sponge-tent, 
or gentian; to have gouged out, applied the actual 
cautery, or removed the entire bone as required ; 
and he in this way is reported to have got rid of 
twenty-seven bones from the foot of a girl aged 
twelve years. Pezolde, however, does not state 
which of the twenty-eight bones was preserved, nor 
does he give the result of the case. 

Mr. James, of Exeter, in caries of the foot, advises 
the use of powerful warm douches. In the year 
1832 he prevailed upon the governors of the Exeter 
Hospital to haye a proper apparatus erected ; and he 
says, “the constant experience of thirty years justi- 
fies him in saying that they possess a vory great 
power of procuring the discharge of diseased bone, 
and of restoring a healthy state of the soft parts. 
He admits that he cannot explain how the remedy 
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acts, but he believes that it is from its giving nervous 
power.” Tt may be so, but its effects upon the bone 
may be purely mechanical, whilst the restoration of 
the healthy condition of the soft parts in all proba- 
bility follows as a matter of course upon the removal 
of the cause of irritation. 

The bones entering into the numerous joints of 
the foot, all sufficiently loose to admit of » certain 
amount of movement, but all at the same time so 
firmly bound together by ligaments as to be unable 
to accommodate themselves to the tumefaction of 
inflammation; the numerous tendons, with their 
sheaths; and the binding down of the whole by 
dense fascia,—combine, with the consequent tension 
and irritation, to render comparatively trivial 
wounds of this part, and, I may say, of joints gene- 
rally, so much more serious and even fatal in their 
results. I have already alluded to tetunus following 
these apparently slight causes, and I would fain 
inquire what is the best mode of treatment in such 
cases. 

The learned Professor of Anatomy at Cambridge, 
in his address upon Surgery, delivered before the 
British Medical Association, in 1864, observed:— 
“To the practice of administering opium either by 
the mouth or hypodermically after operations, for 
the purpose of preventing the pain that is likely to 
follow them—a practice which has many advocates 
—TI am in most cases decidedly opposed. The im- 
munity from suffering, which, be it remembered, 
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does not by any means always occur, and which 
improved treatment of the wound will render still 
less common, is, in my opinion, dearly purchased by 
the languor and enervation that often follow the 
opium. Asa general rule, I prefer that my patient 
should run the risk of a sleepless night after an 
operation rather than incur the effects of the seda- 
tive.” It is extremely satisfactory to find that one 
whom we all value and esteem so highly has in his 
practice enjoyed such immunity from disease and 
suffering as this doctrine would imply ; for I verily 
belicye that no one who can realize the alternative, 
or who has experienced the tortures of a sleepless 
night of suffering, the amount of anxiety and irrita- 
bility in which the long dreary hours are passed, 
and the consequent languor and prostration which 
usher in the day, but would gladly barter these for 
the risks attending the administration of an opiate. 
I must plead guilty to my opinion and practice 
being both opposed to this doctrine. I have always 
regarded pain as the most powerful of all depressing 
agents, and opium, when given to allay or to pre- 
yent pain, in exactly the opposite light. I believe 
that by preventing or subduing pain we may ina 
large majority of accidents and operations prevent 
inflammatory action; and as traumatic tetanus can 
only be regarded as reflex irritation acting upon the 
neryous centre, and when once established rarely 
cured, I have for years impressed upon my pupils 
the importance of ut once placing patients suffering 
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from lacerated or punctured wounds under the in- 
fluence of opium, varying the dose according to the 
gravity of the case, the violence of the pain, and 
governing its continuance by the duration of the 
adverse symptoms; and certainly, by allaying irri- 
tability, this medicine appears to me to exert a most 
beneficial effect in the perfect rest and quiet which 
it induces, At all events, since I have adopted this 
view, I perform fewer operations for such accidents 
than I did previously. 

Dr. Julian Chisholm, of Charleston, U.S., whom T 
saw at my hospital the other day, informed me that 
during the early part of the American war they 
amputated compound fractures of the thigh, but that 
later it was found that by keeping the patient under 
the influence of opium they could do away with 
amputation in these eases; that the mortality was 
not greater than when amputation was had recourse 
to; that tetanus was unknown; and that the value 
of this treatment became so universally recognised 
that ultimately the medical officers, before going 
into action, were supplied with opium, which they 
carried about them and administered to the wounded 
on the field before their removal to hospital. 

But in some instances, do what we will, we can- 
not arrest the mischief, The most intense pain, 
with starting and jumping of the limb, ensues; the 
muscles contract ; matter forms in and around the 
joint; und the patients, worn out by suffering and 
want of rest, are reduced to the greatest danger : so 
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that too frequently the only alternatives are excision 
of the joint or amputation of the limb. Might we 
not here do good by anticipating these serious 
results—by at once, when we find matters assume a 
serious aspect, imitating the examples of extensive 
laceration such as we have just been considering, 
and thus, by affording a free outlet and doing away 
with the tension and constriction at one and the 
same time, prevent the extension of the mischief and 
relieve the constitutional irritation ? 

Mr. Hilton, in relating a case of complete disloca- 
tion of the foot cured by rest, says: ‘Here I may 
add, as matter of interest, that this boy’s ankle- 
joint being completely exposed, I took the oppor- 
tumity to touch with my finger the exposed inflamed 
and partially ulcerated articular cartilage. He felt 
no pain; but when I pressed hard upon either the 
articular surface of the astragalus or the tibia, if 
gave him # great deal of pain, clearly indicating that 
the pain was not associated with simple ulceration 
of the cartilage, but had reference to the deep 
pressure upon the subjacent parts.” I read these 
remarks with the greatest interest, as they are borne 
out by what I had been taught by the late Mr. 
Lynn, for many years a member of the Council of 
this College, but who, unfortunately for the progress 
of surgery, was crotchety, and resolutely refused to 
publish the results of his vast experience, boasting 
that he had never written a line for publication in 
his life. His doctrine was that in ulceration of the 
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ginglymoid joints, whilst the ulceration and con- 
sequent pain led in the first instance to the muscular 
contraction, the muscular contraction, by increasing 
and perpetuating the pressure, aggravated the pain, 
and prevented the eure of the ulcer. And I would 
here observe, that the straightening of contracted 
joints under chloroform, of which so much has been 
mado by orthopmedic surgeons, is neither a new dis- 
covery nor a new practice. Certainly chloroform 
had not then been discovered ; but more than thirty 
years ago it was Mr. Lynn’s practice in ulceration of 
the joint, forcibly to straighten the contracted knees 
of children, sometimes by gradual, sometimes by 
more rapid extension and pressure, but generally with 
the best results, insisting that if the ulcer was relieved 
from pressure, the cure of the patient would most 
likely ensue. And, moreover, when ethor was first 
introduced, I successfully treated the contracted 
knee of a young married woman in the same way ; 
but having frequently done the same upon other 
patients without the ether, I did not consider the 
case of sufficient interest to publish it. And my 
surprise was, consequently, great at finding this 
plan of treatment soon afterwards imported from 
Germany as a novelty. 

But this case of Mr. Hilton’s is not of interest 
merely as indicating the association of pain, but as 
pointing out the treatment which may sometimes be 
adopted with advantage in certain cases of ulceration 
of the joints, and which, if successful, may supersede 
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the operation of resection, It proves that the suf- 
fering is caused by the bones being so firmly bound 
together by their strong ligaments that they are 
unable to accommodate themselves to the tumefaction 
of the soft parts within; whilst this tumefaction and 
the increased effusion into the joint cause an amount 
of intra-articular pressure, which, acting upon the 
ulcerated surfaces, produces that intense suffering 
so frequently observed. 

Mr, Adams, it is true, advocates opening joints 
when matter has formed therein; and in relating the 
history of four cases in which he had pursued this 
treatment, he adds, ‘‘ When suppuration has taken 
place, it is absolutely necessary that you should 
adopt this practice. If you cut let your incisions be 
free, and do not squeeze ; leave the openings patent, 
and do not bring the edges of the wound together 
by plasters or bandages. In pysemia, I especially 
advise you to make free incisions into the joints 
wherein abscesses form. The result of my ex- 
perience is that by this treatment many lives are 
saved.” 

Mr, Gay also, in 1852, in advanced cases of joint- 
disease involving destruction of cartilage, recom- 
mended deep incisions on either side of the joint, so 
ag to lay it open freely in the long axis of the limb, 
and extend it into the abscess in the soft parts. If 
the bones be carious or necrosed, the incisions 
should be carried deep into such bones, so as to allow 
the dead particles of bone to escape. Ligaments 
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which stand in the way of a free discharge from the 
joint should be cut through. 

Nothing can be more practical or judicious than 
the observations of both Mr. Adams and Mr. Gay ; 
but, as you will have observed, they only apply to 
cases wherein suppuration has already taken place, 
and the main object is to get rid of the matter; but 
in yery many instances which engage our attention 
in hospital practice, although there is no suppura- 
tion, still the suffering from pressure and gradual 
destruction of joint-tissue so undermines the patient's 
constitution that we are constrained to excise the 
joint or amputate the limb to save the patient’s 
life. 

Recollecting, therefore, the precepts of Mr. Hilton 
and of the late Mr. Lymn, I cannot help thinking 
that in this large class of cases we might stop short 
of actual excision of the joint, and at the same time 
arrest the sufferings of the patient by making sub- 
cutaneous sections of the ligaments of the joint, and, 
if necessary, of the principal tendons, by which means 
tension would be removed, and the joint thus freed 
from pressure and placed at rest, would have a far 
better chance of recovery. 





LECTURE It. 
‘TEIO-TARSAL OR SYME'S AMPUTATION. 


Mr. Presipent anp GEnTLeMen, 


Mr, Syme in the year 1842 introduced to the 
notice of the profession an operation described by 
M. Jules Roux as destined “to modify without 
changing the language of nature.” The operation 
in question is essentially a scientific and philo- 
sophical proceeding, the result of study and appre- 
ciation of parts and of their particular structure 
and functions ; since, by the ingenious employment 
of natural material, it secks to supply that which it 
removes, and to enable the patient to bear the whole 
weight of his body upon the face of the stump, and 
to employ it, so to speak, as a foot. The non- 
appreciation of the true objects of this operation 
has‘led surgeons abroad to treat Mr. Syme with but 
scant justice in their endeavours to deprive him of 
what is justly his duc, the merit of originality: 
We are told, for instance, that Sédellier was the 
first to porform it, about the middle of the last 
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century, upon a child, aged ten, for traumatic gan- 
grene; that very little inflammation or suppuration 
followed; that the cartilaginous surfaces did not 
exfoliate; and that the wound healed in a short 
time, and did not reopen. We are told also that 
the operation appears to have been indicated by 
Hippocrates when he wrote ‘ Resectiones ossium 
perfects circa articulos et in pede et in manu et in 
tibia ad malleolos.” That Fabricius de Hildanus 
performed the operation several times. That Brasdor 
contributed the first well-authenticated case. That 
it was also performed by Rossi and Sabatier, and 
especially by Baudens, to whom the credit is given, _ 
not only of establishing the operation in France in 
the year 1839, but of having his example followed 
- in England by English surgeons, especially by 
Mr, Syme; and subsequently in Germany by Hey- 
felder, Textor, junr., Chelius, and several others; 
and of late years in France by Sédillot, Blandin, 
Jobert, &e., &c.; whilst it is added, “Syme de- 
scribed his operation in 1832, but Malgaiyne, in the 
first edition of his ‘Traité de Méd. Opératoire,' 
explicitly recommended the formation of a flap from 
the skin of the heel and resection of the malleoli.” 
In justice to Mr, Syme, I would analyze the cor- 
rectness of these assertions, and endeavour to ascer- 
tain and prove in what manner and to what extent 
the proceedings of the surgeons here mentioned 
have anticipated the ideas and performances of 


Mr. Syme as regards this operation. 
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IT cannot get at a copy of the first edition of 
Malgaigne’s “Operative Surgery;” but if, in his 
first edition, he recommended the formation of a 
flap from the skin of the heel, and resection of the 
malleoli, he, undoubtedly, abandoned such recom- 
mendations in his second edition, wherein, under 
the title of Tibio-Tarsal Amputation, he restricts 
himself to the following observations :— 

“Although genvrally rejected nowadays (tibio- 
tarsal amputation), it is recognised by several 
surgeons. Lisfranc, Velpeau, and even the prudent 
Sabatier, express regret at the oblivion in which it 
is plunged, Velpeau proposes to make two semi- 
lunar outs at twelve or fifteen lines in front of and 
behind the articulation, and to unite them by two 
lateral semi-lunar flaps, one on each side, about an 
inch below the malleoli. Having retracted the skin, 
he cuts through the soft parts, and disarticulates the 
foot; afterwards uniting the wound from before 
backwards. If the malleoli interfere with union, 
there is nothing to prevent their removal.” 

Malgaigne adds : “ A careful consideration of the 
anatomy of the joint, and the difficulty of providing 
the patient with a suitable stump, have led us to the 
following conclusion:—That the amount of un- 
favourable circumstances attending this operation so 
very much exeeeds its advantages, that we shall 
altogether reject it.” 

Tt is also difficult to understand how Hippocrates 
can be said to have indicated this operation. The 

12 
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words quoted form part of the sixty-eighth para- 
graph of the section on Articulations, which has 
been thus rendered by the learned translator, 
Dr. Adams:—* When the articular bones of the 
fingers are fairly chopped off, these cases are mostly 
unattended with danger, unless deliquium comes on 
in consequence of the injury, and ordinary treat- 
ment will be sufficient in such eases, But when 
resection is made, not at the articulations, but at 
some other point in the bones, these cases also are 
free from danger, and are still more easily cured 
than the others; and the fractured bones of the 
fingers, which protrude otherwise than at the joint, 
admit of reduction without danger. Complete resec- 
tions of bones at the joints, whether the foot, the hand, 
the leg, the ankle, the forearm, or the wrist, for the most 
part are not attended with danger, unless one be cut 
off at once by deliquium animi, or if continual fever 
superyene on the fourth day.” I give this para- 
graph in erlenso, because, according to the learned 
translator, it contains almost all the information on 
the subject to be found in the works on ancient 
medicine. Celsus, noticing the practice very briefly, 
observes: “Si nudum os eminet, impedimentum 
semper futurum est; ideo quod excedit abscin- 
dendum est.’ Clearly there is no indication of 
Syme's operation here. 

Brasdor, according to Boyer, sacrificed the heel- 
structures altogether. He cut through the soft parts 
from behind forwards to below the malleoli, then 
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entered the joint, and disarticulated the foot. Rossi 
made two lateral flaps, to which Velpeau objects 
that they do not fall so well into the intermalleolar 
space as the anterior and posterior flap. Sabatier 
proposed circular amputation, although neither he 
nor anyone else ever performed it; whilst Boyer 
remarks, ‘‘ They have also proposed to saw off the 
malleoli immediately above their bases, and this 
method [disarticulation of the foot] has been thought 
preferable to amputation of the leg, but the advan- 
tages they present are not sufficient to do away with 
ainputation in their favour.” 

Now turn to the operation of M. Baudens, whose 
example Mr. Syme is stated to have followed, and 
see how that statement is supported. M. Baudens 
makes an incision extending from the posterior 
surface of the os ealcis to near the metutarso- 
pbalangeal articulations passing along the borders 
of the foot. Tho flap thus formed is dissected back 
to the tibio-tarsal jomt. ‘The saw is then applied, 
and the lower portion of the tibia with the malleoli 
are removed, leaving an even surface. The soft 
parts are then cut through from before backwards 
with a knife, care being taken to preserve the tendo 
Achillis as long as possible. The flap, then turned 
downwards and backwards, is maintained te situ by 
sutures. 

‘Thus Baudens obtained his flap from, and covered 
the cut ends of the bones with, the delicate skin of 
the dorsum of the foot, but he never contemplated 
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the possibility of his patients being able to walk 
upon the stump thus made. 

Tn these important points consists the marked 
distinction between the operation of Baudens and 
that of Syme, whilst the originality and philosophy 
of the latter method are at once apparent. By it 
Mr. Syme provides not only for the patient walking 
on the stump, but for his walking also upon struc- 
tures originally supplied by nature for that purpose, 
yiz., the integuments and cushion of the heel. 

But let Mr. Syme describe his own operation 
{Principles of Surgery). ‘The foot,” he says, 
being held at a right angle to the leg, the point of 
the knife is introduced immediately below tho 
malleolar projection of the fibula, rather nearer to 
its posterior than anterior edge, and then carried 
across the foot, slightly inclining backwards, to the 
inner side of the anklo, where it terminates at the 
point exactly opposite its commencement, The 
extremities of the incision thus formed are then 
joined by another passing in front of the joint. 
The operator next proceeds to detach the flap from 
the bone, and for this purpose, having placed the 
fingers of his left hand over the prominence of the 
os caleis, and inserted the point of his thumb 
between the edge of tho plantar incision, guides the 
knife between the bone and nail of the thumb, 
taking great care to cut parallel with the bone, and 
to avoid scoring or laceration of the integuments. 
He then opens the joint in front, carries his knife 
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outwards and downwards on each side of the astra- 
galus, so as to divide the lateral ligaments, and thus 
completes the disarticulation. Lastly, the knife is 
carried round tho extremities of the tibia and fibula, 
so as to afford room for applying the saw, by means 
of which the articular projections are removed, 
together with the thin cormecting slice of bone 
covered by cartilage. The vessels being then tied, 
and the edges of the wound stitched together, a 
piece of wet lint is applied lightly over the stump, 
without any bandage, so as to avoid the risk of 
undue pressure in the event of the cavity becoming 
distended with blood, which would be apt to ocea- 
sion sloughing of the flap. When recovery is com- 
pleted, the stump bas a bulbous form, from the 
thick cushion of dense textures which covers the 
heel, and readily admits of being fitted with a 
boot.” 

If we contrast this with the proceedings of other 
surgeons already described, the only conclusion at 
which we can arrive is, that although Syme may 
haye been anticiputed as to locality, his operation was 
entirely original, bath as regards the objects for which 
it was proposed and the mode of its performance. 

As to his objects also let him speak for himself:— 
“The advantages which I originally anticipated 
from this operation were—first, the formation of « 
more useful support for the body than could be 
obtained from any form of amputation of the leg; 
and secondly, the diminution of risk to the patient's 
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life, from the smaller amount of mutilation, the 
cutting of arterial branches instead of trunks, the 
leaving entire the medullary hollow and membrane, 
and the exposure of cancellated bone, which is not 
liable to exfoliate like the dense osseus substance of 
the shaft, and that the operation may be regarded 
as almost entirely free from danger to life. It also 
has the grand advantage of removing, not only the 
bone already diseased, but the whole of that spongy 
portion which may be disposed to suffer in the same 
way, as not unfrequently happened after the opera- 
tion of Chopart.” 

As may be supposed, an operation based upon 
such new principles, and ushered in by the prestige 
of its proposer, met with many admirers, and not a 
fow opponents. Of the former—amongst whom we 
may reckon Sir Henry Thompson, Messrs. Busk, 
Pemberton of Birmingham, Page of Carlisle, Low- 
dell of Brighton, and others, no one has weleomed 
it im a more just and liberal spirit then M. Jules 
Roux, who performed it for the first time in 1846, 
and who has advocated its advantages in the follow- 
ing terms:— It appears to me that by this opera- 
tion art modifies without changing the language of 
nature; in fact, the malleoli being removed, the 
Jower extremity of the leg affords a base of support 
which transversely exceeds that of the os calcis.” 

On the other hand, very serious objections have 
been urged against it—violent inflammation extend- 
ing up the leg; sloughing; secondary hemorrhage; 
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death immediately dependent on the operation ; 
tardy healing of the wound, and defective condi- 
tion of the stump from languor of circulation; and 
tenderness, so that it could not be pressed upon or 
made useful—have all been laid to ita charge. 
These it must be confessed are most graye and 
important objections; for if the operation is really 
and unduly obnoxious to them, the question for us 
to consider is, not the mere relative value of the 
proceeding, but its absolute and entire rejection. 

In pursuing the inquiry, 1 would confine myself 
to the charges themselves, and to the simple and 
broad question, Is the operation a good operation 
and worthy of adoption, or is it not? 

“Violent inflammation extending up the leg” cer- 
tainly occurs, but scarcely to the extent imagined, 
if I may judge from the notes before me. I have 
here the particulars of some 219 cases, irrespective 
of those operated upon by Syme himself; and in only 
four instances has any allusion been made to it, It 
has, doubtless, happened much more frequently than 
this; but not, it would seem, with sufficient severity 
to be deemed worthy of especial notice. And, even 
in those cases related, it would be difficult to say 
that the symptoms were duo to the peculiarities of 
the operation, or that they would not have occurred 
equally had any other operative procedure been 
adopted. 

Take the following case, for instance :—Shortly 
after the operation a little oozing of blood; addi- 
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tional pressure applied over stump ; limb rolled up 
to knee with moderate tightness, and steadily fixed ; 
a firm compress over the tibial artery where it comes 
off from popliteal, which was retained by a few turns 
of bandage somewhat tighter than the rest. Three 
days after, lymphatics up to groin inflamed. Fourth 
day, phlebitis. Sixteenth day, large abscess at back 
of leg. Tenth week, stump healed. Three weeks 
later, lange abscess below tendo Achillis, Three 

Take another example, in which the operation 
was followed by erysipelas, succeeded by prolonged 
suppuration and pyemia, the deposit of matter in 
the knee-joint necessitating amputation of the thigh. 

‘Those are two of the cases to which especial allu- 
sion has been made, and they certainly do not 
presont any distinctive peculiarities from what 
frequently occurs after other operations, and which 
may rowonably be accounted for by constitutional 
wrong, by phlebitis, or by the absorption of some 
animal poison, such as decomposed blood, into the 
nyntem. 

Suppuration in the course of the tendons and on 
the surface of the stump is of much more frequent 
ovourrence ; but however this is to be deplored as 
roturding the cure, it does not exert much influence 
over the mortality of the operation, since, of the 219 
oases, not one is reported to have terminated fatally 
from this cause, 

It seems to me very doubtful, after all, whether 





. THE HUMAN FOOT. 123 


the suppuration may not reasonably be attributed to 
other causes than to the operation—to error in the 
dressing of the stump, for instance. I do not attach 
much weight to the opinion that this suppuration 
is caused by tho tendons being cut too short, and 
receding into their sheaths, and that by cutting them 
longer we may prevent it. I do not understand 
why the end of a tendon, if divided by a clean cut, 
is less likely to inflame and cause suppuration when 
involved in the wound than when enclosed within its 
natural sheath. I believe that more mischief ensues 
from closing the wound too completely ; from tying 
the sutures too tightly, and not taking suflicient care 
to include nothing but skin in the sutures; for, by 
passing the latter through the sheaths of the tendons, 
we thus introduce a scton, we create inflammation, 
and we can scarcely be surprised at the suppuration, 
When the flaps are bronght too closely together 
thore is no outlet for the blood, which in most cases 
oozes from the cut surfaces of the bones and soft 
parts. This, collecting in the hollow of the flap, 
causes tension, pain, and inflammation; whilst the 
liability of its decomposition and absorption involves 
tho risk of pywmia, as we have seen in the cases 
related. 

It is more prudent, therefore, to follow Mr. Syme’s 
example, and not to dress the wound or bring the 
flaps together until all oozing has cased ; and when 
we dress the wound, only to close it in front, leaving 
its lower angles open, thus affording a depending 
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exit for any secretion, whether of pus or blood, which 
might otherwise collect. We should never attempt 
to prevent bagging of the flap or the accumulation 
of blood, &c., by what is called supporting the pos- 
terior flap, or, in reality, by pressing it against the 
cut surfaces of the bones. This is very liable to 
cause sloughing, not only by the direct pressure 
exerted, but by the base of the flap being forced 
against the sharp posterior edges of the cut bones; 
the flap and the blood-vessels are thus bent at so 
acute an angle that the circulation of the flap is 
impeded, if not completely obstructed, and sloughing 
ofa portion or the whole of the flap is a probable 
result, 

Sloughing is another adverse circumstance attri- 
buted to this operation, but ié dangers also appear 
to be overrated. In the Monthly Journal of Medical 
Science of July, 1852, we are told that Mr. Syme 
performed the operation fifty times without any 
mortification of the stump. Of the 219 cases already 
noticed, sloughing of the flaps is alluded to in six- 
teen. Of these sixteen, secondary amputation was 
performed in three, the primary operation in one 
haying been for traumatic gangrene, whilst in tho 
other two the whole posterior flap had sloughed 
away. The remaining thirteen recovered with good 
and useful stumps, at periods varying from three to 
twelve months. In no single instance do I find 
death attributed to this cause. 

In criticising the merits of a particular operation 
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distinguished moreover by its author's name, we 
should be careful to ascertain whether, in the examples 
whence we draw our conclusions the directions laid 
down by such author have been implicitly followed ; 
for when a surgeon indulges in what he calla a 
modification, it is obvious that the individuality of 
such operation is lost, and that the modification, 
whether successful or not, is of but little value as 
evidence either for or egainst the merits of the 
original proceeding. 

Tf I propose to perform Syme’s, Pirogofi’s, Chop- 
art’s, or any other sungeon’s particular operation, and, 
instead of adhering to the plan of proceeding laid 
down, neglect some point or indulge in some varia- 
tion which I may deem an improvement, and my 
experiment. fails, it is unreasonable to connect such 
failure with the original operation, and still more so 
to adduce such failure as evidence against it. Never- 
theless this has been done upon more than one 
occasion with respect to the method now under 
consideration. For instance, it is stated in one of 
the medical journals for the year 1857 that the late 
Mr, Stanley amputated the leg of a sailor upon whom 
Syme’s operation had been performed by « Russian 
surgeon at Sebastopol, and who could not bear the 
pain in the stump. The cicatrix was in the hollow 
of the stump between the malleoli, which had not 
been sawn off. The injury was from an exploded 
shell; and the coverings of the stump had not been 
taken from the heel, but apparently wherover they 





126 ANATOMY AND SURGERY OF 


could be obtained. We may fairly ask, In what 
possible respect’ docs this case resemble Syme’s 
operation ? 

Again, Mr. Butcher reports a case in which he 
found it necessary to perform amputation of the leg 
some months after Dr. Bellingham had performed 
amputation of the ankle-joint upon the same patient. 
The man had never been able to bear the least 
pressure on the stump, though on his discharge it 
had promised all that could be desired. The cicatrix 
was not only painful, but ulcerated; and, to com- 
plete his wretchedness, the cut extremity of the nerve, 
on the inner side, was a source of acute suffering on 
pressure. Mr, Butcher dissected the stump, and 
found that inflammation, terminating in ulceration, 
had attacked the cartilage over the articulating 
surfuco of the tibia, and that the extremity of the 
nerve was ina bulbous condition, being expanded 
to the size of alarge almond; and hence Mr, Butcher 
arrives at the conclusion that the operation is not 
applicable to the labouring man. 

If this was a frequent result of the operation, I 
should doubt its applicability to any class of patients. 
But, inthe first place, Dr. Bellingham did not perform 
Syme's operation at all, but a modification of his 
own. Mr, Syme especially directs not only the 
remoyal of the malleoli, but also a thin slice of the 
tibia involving the articular cartilage; so that had 
his directions been followed, no cartilage would have 
remained either to have inflamed or ulcerated. And, 
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in the second place, Mr. Butcher would seom to 
imply that the bulbous condition of the nerve was 
in some way or other peculiar to this proceeding; 
but it oceurs equally in other amputations. Some 
years back I removed the arm at the shoulder-joint 
for this cause. The patient had twice undergone 
amputation in the continuity of her forearm and arm 
at another hospital before she came under my care 
for intense suffering in the stump. I dissected out 
the enlarged bulbous extremity of the median nerve 
about an inch and a half long, but without doing any 
good, as another bulb formed soon after, and pro- 
duced so much suffering that, at her own request, 
I removed the arm at the shoulder-joint, when her 
sufferings ceased. 

To apply these remarks still further to Syme’s 
operation: Mr. Syme insis/s upon the lower flap 
being made of a particular size. He says: “The 
incisions must be correctly made. A transverse one 
should be carried across the sole of the foot from the 
tip of the external malleolus, or a little posterior to 
it (rather nearer the posterior than the anterior edge 
of bone), to the opposite point on the inner side, 
which will be rather below the tip of the internal 
malleolus. If the incision be carried further for- 
wards considerable inconvenience is experienced 
from the greater length of the flap, and I believe 
thut a great deal of difficulty that bas been attributed 
to the operation has arisen from this source, The 
operator, getting into the hollow of the os caleis, 
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cuts and haggles in striving to clear the prominence 
of the bone.” 

The annexed woodeuts show the relative size of 
the posterior flap as recommended by Syme, Sir W. 
Fergusson, and Miller. 

Tt would seem that surgeons, even when writing 
especially upon this operation, entertained any but 


Sram. 


correct ideas as to the proper dimensions of the 
posterior flap. Mr. Syme has kindly presented me 
with a copy of a treatise, “De Amputatione in 


Sin W, Frnovesox, 


Articulo Pedis,” written as early as two years after 
Mr, Syme published the account of his method, yiz., 
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in the year 1846, by Dr. Francis Chelius, of Hei- 
delberg, and I find, although the Doctor visited 
Edinburgh for the express purpose of studying the 


Musou 


operation, that he delineates the posterior flap as 
commencing from the anterior instead of the posterior 
angle of the malleolus as taught by Mr. Syme. 

To obyiate the bad effects resulting from the con- 
finement of matter, Mr. Quain makes a horizontal 
incision in the posterior flap, whilst in a letter to Dr. 
Farquharson, dated June 9, 1860, Mr. Syme writes, 
“T think it a good plan to make an opening at the 
posterior and thinnest part of the flap large enough 
to admit the finger, to serve as a drain for the matter, 
and if the ligatures are taken back through the 
aperture they prevent it from closing. Tho incision 
for this purpose should of course be in the longitu- 
dinal line ;” whilst he continues, “ As to the dressing, 
Thaye merely to say that it consists in dry lint and 
a piece of bandage about a foot and a half long. 
This being split up about half its length, the two 
narrow ends are tied round the ankle and then to 

_ the broad one after it is brought up over the stump.” 
x 





130 ANATOMY AND SURUERY OF 


Mr. Benfield, of Leicester, also writes mo, “A 
depending opening in the stump is a most important 
requisite for a readily healing cushion.” Whilst 
Mr. Tudor, of Dorchester, remarks, ‘I remember 
to have been very pleased with the rapidity of the 
healing in the ‘Syme’s case,” which I attributed 
in a great measure to a free opening in the flap in 
consequence of a coalescence of three sinuses behind 
the line of incision through which the discharge 
passed off.” ; 

Another point upon which Mr. Syme lays great 
stress is, ‘that in separating the flap of skin from 
the os calcis we must cut parallel to the bone. This 
is of the greatest importance, since, when the flap 
is detached from the bone, ils only supply of 
nourishment must be the branches which ron 
through it parallel to the surface; and if, instead of 
keeping parallel to the surface, you out on the flap, 
you will, by scoring it, in this way necessarily cut 
through these branches. I haye reason to know 
that the sloughing which has occurred in some cases 
has been due to these defects in the performance of 
the operation.” 

Thus we sce that Mr. Syme insists most 
strenuously upon these two points—viz., making the 
flap of a given length, and dissecting this flap 
parallel and not transversely to the bone, whereby 
we avoid cutting the bloodvessels across; and that 
he as strenuously asserts that the sloughing of the 
posterior flap has been due to their neglect. It may , 
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be as well to inquire whether there is any, and what, 
importance to be attached to his second point. 

The plantar flap is supplied from the— 

1, External calcancal termination of the peroneal, 
which runs along the external edge of the tendo 
Achillis, to which it sends branches. 

2. Posterior tibial, which, before dividing into the 
two plantar, gives off five or six important branches 
to the integuments behind the heel. 

3. Branches from the malleolar, which, after 
running on the sides of the foot, become lost in the 
fat of the heel. 

4. Internal and external plantar, which supply 
numerous branches to the point of the flap. These, 
from ten to fifteen in number, supply the muscles 
and integuments of the sole of the feot. 

Hence the plantar flap is supplied principally by 
the external calcancal, by branches from the trunk 
of the posterior tibial, and by branches from the 
malleolar, especially the external. So that, whilst 
it derives its principal supply from the posterior 
tibial, it is not entirely deprived of blood when this 
vessel is cut through above its bifurcation, since the 
inosculation between the branches given off before 
its division, with those of the peroneal, and the 
supply of blood furnished by the peroneal artery 
itself, have been found sufficient to preserve the 
vitality of the greatest portion, if not of the entire 
flap, when this accident has unfortunately happened. 
And this accounts for the success attending those 

x2 
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operations where, as appears in more than one part 
of my correspondence, “ we frequently cut through 
the posterior tibial artery before its bifurcation.” 
But whilst it proves that the flap does not depend 
exclusively upon the posterior tibial artery for its 
nourishment or vitality, it also incontrovertibly 
proves the yalue of Mr. Syme’s second point, and 
the importance of preserving, not the main trunks 
only, but also their small branches distributed to the 
flap itself. 

Another objection to the operation is its fatal ter- 
mination— death immediately depending on the 
operation.” We may reasonably suppose that this 
implies freguent, not isolated, examples of fatal ter- 
mination traced directly to the operation. 

To test the validity of this objection, compare the 
mortality attending this operation with that said to 
follow amputations of the leg; and refer to a 
valuable paper read before the Medico-Chirurgical 
Society, by Mr. Bryant, in the year 1859, “On the 
Causes of Death after Amputation,” the author 
basing his calculations on 300 cases, of which 81 
were of the leg. He gives the gross mortality of 
amputations of the leg at 87 per cent.; the mor- 
tality after operations for disease being 7-7 per 
cent. ; after accidents, 625 per cent. 

Let us now return to our table. Tere we find 
205 casos of Syme’s amputation, performed by 
British surgeons, of which the gross mortality is 17, 
or rather more than 711 per cont., as against 37 per 
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cent. in the leg. 181 operations were performed for 
disease, Of these 11 died, or 6-10 per cent., as 
against 7-7. 32 were for accidents; of these 6 
proved fatal, or about 19 per cent., as against 62°5 
in amputations of the leg. These data are so con- 
elusive that any further remarks would be super- 
fluous, since, granted that death is to be traced in 
some instances directly to the operation, the same 
may be urged against any and every description of 
mijor operation performed. 

Mr. Butcher, of Dublin, in his “ Reports on 
Operative Surgery,” says :— Upon serious re- 
flection, I have no reason to alter the opinion 1 
expressed many years ago, that Syme’s operation is 
not applicable to the humble labourer and artisan.” 
Hoe seems to have drawn his deductions, at all 
events at this period, from two very exceptional 
eases: one in which the patient, after considerable 
suffering from implication of the nerve in the stump, 
went mad; and the other in which, aftor attempting 
Pirogoff's operation, he substituted that of Syme, 
the patient being only saved from death from 
pyemia by the great skill and attention of this 
eminent surgeon, 

Mr. Haynes Walton, in 1857, could not conscien- 
tiously recommend this operation. He knew that 
the stumps looked well, but had never met with one 
that was useful. In all, the under surface of tho 
stump had remained too tender to allow of pressure 
upon it, and more than once amputation through 
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tho lower third had subsequently to be done. The 
great error arose from surgeons not watching these 
eases after they loft the hospital. He had sean 
three cases upon whom Sir William Fergusson had 
operated at the ankle-joint, and, although the 
stumps were models, not one could walk with eom- 
fort. He thought the oporation would eventually 
be abandoned. 

Tn 1851, Sir W. Fergusson, who was then the 
warmest advocate of this proceeding, declared “he 
had no hesitation in saying that the stump was the 
best that can be made in the lower extremity.” It 
is true that Sir William in 1857 saw reason to 
retract this opinion, and in all probability the three 
cases alluded to by Mr. Walton may in some degree 
have conduced to the change. 

Of the 219 cases, to which I must again refer, 183 
are reported to have recovered with useful stumps. 
And as regards Mr. Walton’s assertion, that sur- 
geons do not watch their cases after leaving the 
hospital, I would cite the patients operated on by 
my late colleague, Mr. Avery, and by Mr. Wilkin- 
son, of Hartlepool. Mr. Wilkinson kindly writes 
me, in reply to my inquiries: “The young man 
recovered his health and strength, He had a 
mechanical foot fitted, also a padded spring on the 
inside of the heel of his boot, and was thus able, 
without even the vid of a stick, to walk several 
miles without fatigue or inconvenience, and his 
lameness not pereeptible to a casual observer.” 
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Again, Mr, Burford Norman, known to most of 
us, and now residing at Southsea, writes: “I was 
consulted about the case, and advised Symo’s opera- 
tion, which was done, and resulted, after a rather 
tedious process of suppuration, in a very useful 
stump, upon which the young man now, after more 
than five years, walks and works like another man.” 

Mr, Syme gives the condition of three patients 
upon whom he had operated respectively fourteen, 
ten, and three years previously, All were in excel- 
lent condition, and could stand and walk several 
hours daily without inconvenience. . 

Mr. F. P. Lansdown, of Bristol, sends me, among 
others, the particulars of three cases, in one of which 
the patient was walking about in six months, 
another had been walking about freely for two 
years, whilst the third had for four years generally 
walked ten or twelve miles a day. 

Mr. Wordsworth, with cspecial reference to Mr, 

+ Walton’s strictures, reports the case of a girl upon 
whom he operated for Syme in 1854, and who in 
1857 could walk some miles with ease; also that of 
a guard on the Eastern Counties Railway, who 
twelye months after the operation was very active, 
and walked perfectly. 

Mr. Athol Johnson relates a case in which the 
condition of a child three and a half years after the 
operation wus excellent. 

Take, again, the interesting and extraordinary 
case published by Mr. Pemberton, wherein he per- 
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formed this operation upon a child twelve months 
old. The child recovered in seven weeks. It must 
be borne in mind, Mr. Pemberton justly observes, 
that this child had te undertake her first lesson in 
walking with a stump, and yet she was able to walk 
well twelve months afterwards, 

In a second cage Mr. Pemberton reports the 
patient, two years and seven months after the 
operation, to be walking considerable distances 
without fatigue. Whilst in a third the patient bore 
pressure two months after the operation, and sub- 
‘sequently worked at an engine foundry for many 
months without inconvenience. 

Mr. Field, of Brighton, performed this operation 
on aman in the year 1852 for strumons disease of 
the astragalus and cuboid. Six years afterwards 
the patient wrote from Australia, stating that he 
never felt the loss of the limb; that although the 
roads were very rough, he walked on an average 
seven miles a day, and had walked fourteen. 

Dr. Monro Moffatt says, in reply to Mr. Walton: 
“Thave seen a good number after operation; not one, 
as far as I can remember, complained of tenderness 
or unpleasant feeling in the stump. I operated 
myself, four years ago, on a woman for railway 
accident, on one foot Chopart’s, on the other Syme's. 
T often saw her afterwards able to move about and 
see after a little shop, without crutches or any other 
supports save boots made on purpose. Shosays that 
the stump of Syme’s operation is the best of the two, 
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and that from the time of her beginning to walk, 
two months after the operation, she has not had 
the slightest pain, or inconvenience, or unpleasant 
feeling in the stump. 

Mr. Walker, of Peterborough, hus kindly fur- 
nished me with the particulars of the following very 
interesting and conclusive proof of the value of this 
operation. He says—May 11, 1867,—“ Having 
by chance seen the patient the other day, I 
got the following information from him :— 
J. J., aged 16, was operated upon on the 
15th December, 1858, by my father, for injuries 
sustained by the wheel of a railway truck passing 
over his foot. There was not union by the first 
intention, some portions of the flap which had been 
injured sloughing; but, notwithstanding, within a 
year of the accident the patient walked twenty 
miles at a stretch on the stump, wearing only a 
thick-soled boot ; he constantly takes long walks, the 
longest being thirty-six miles, which he walked onee, 
leaving Gloucester at twelve on Saturday night, and 
reaching Chippenham at ten the next night. He had 
an artificial foot, but finding he can walk so much 
better ou the stump he has entirely given it up.” 

Mr. John Hamilton, of Dublin, reports the result 
of a case operated upon six years previously :— 
“The man can run with great rapidity, and is in the 
habit of exciting sympathy by dancing on the stump, 
which has now lost its roundness, and resembles the 
heel of a healthy foot.” 
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Mr. Vincent Jackson, of Wolverhampton, informs 
me that a boy patient of his could bear the weight 
of his body upon the stump five weeks after the 
operation, and that now, with a properly adapted 
hoot and foot-piece, it is difficult to see, from the 
manner in which he progresses, that he has suf- 
fered amputation. Mr. Quain kindly writes me 
word :—“ Both thecases published by Mr. Vincent 
Jackson, my then house-surgeon, in 1857, have been 
seen by me since—one often, He serves an ice cart 
about town, and bears heavy burdens; springs up 
and down to his cart with case. Ihave soon him 
often, and within a few months. The other was 
sont to mo last year by Mr. A. Shaw, who observed 
him at Middlesex Hospital, where he appeared for 
some other ailment. Mr. Shaw thought the result 
of the operation so good that he directed the man to 
call on me. Since the operation he has been a 
carrier, walking long distances, and at times bearing 
burdens.” 

Mr. Henry Smith also sent me up a patient 
upon whom he had, a few months previously, per- 
formed Syme’s operation, The patient had come 
up to London to have a boot fitted. Certainly the 
stump was one of the most perfoct I have ever seen ; 
it could not have been better. 

Mr. Holmes Coote objects to Syme’s amputation, 
not merely on account of the troublesome dissection 
of the posterior flap from the os calcis, but because 
it leaves an awkward sort of stump for the boot—ie., 
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broader below than above. If amputation is performed 
at the lower third or fourth of the leg, the stump is 
conical and fitted to slide into an artificial limb. 
In Mr. Syme’s proceedings the stump is formed in 
such a way that the boot must be made to lace up. 

Mr, Henry Lee makes a similar objection; and, 
in reference to a patient upon whom he performed 
Syme’s amputation twelve years ago, says:—“ He 
has all along complained of the thickness of the 
lower oxtremity of the tibia, which prevents him 
putting his stump into any boot that is not too large 
for the log above. In fact, he is obliged to wear a 
laced boot, Otherwise he is very comfortable, In 
consequence of this difficulty after Syme’s operation, 
I have lately preferred amputating a little higher up, 
which Ihave usually dono by a long rectangular flap 
from the back.” 

The late Mr. Teale, of Leeds, on the other hand, 
when Syme’s amputation was first brought out, 
operated a few times with good results, but for 
several years has performed rectangular amputation 
immediately above the ankle—the long flap, con- 
taining skin, muscles, and tendons, being taken from 
the dorsum of the foot. Hesays: “ As far as I have 
seen, the operation is less severe to the system than 
Syme’s: there is less suppuration, and the healing 
is more rapid; moreover, the resulting stump is 
excellent, We had one young man at the hospital 
who used to amuse the students by dancing on the 
end of his stump.” 
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The last objections 1 have to notice are the 
difficulty of performance of Syme’s operation, and 
the slowness of recovery. 

The difficulty is much diminished by restricting 
the size of the posterior flap to that so forcibly 
insisted on by Mr. Syme. By so doing we not only 
diminish the amount of flap to be dissected from 
the os calcis, but we also avoid the risk of 
cutting into the medio-tarsal joint, thus detaching 
the front of the foot from the os calcis and 
astragalus, and destroying the facility of manipu- 
lating the foot. The incisions having been made 
through the skin, the posterior flap should bo 
dissected on either side from the 03 calcis from above 
downwards, and the lateral ligaments of the tibio- 
tarsal joint cut through as soon as possible. Weare 
thus enabled to draw the foot, and consequently the 
os calcis, forwards, and the division of the tendo 
Achillis and the detachment of the skin from the 
heel-process are thus facilitated. By preserving the 
integrity of the medio-tarsal joint, the surgeon is 
enabled to turn the foot in any direction that he may 
desire ; and when manipulating on the inner side of 
the os calcis, by keeping the knife well in the hollow 
of the bone, he easily avoids the posterior tibial 
artery; whilst, having completed the dissection of 
the flap from the lateral and under-surfaces of the 
bone, he completes the operation by cutting through 
the tendo Achillis, and separating the integuments 
from the heel-process. All stretching and pulling 
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upon the posterior flap are thus avoided, as the 
detaching of the foot is effected by the drawing 
forwards of tho latter, and not by the turning back 
or reflexion of the former—a matter worthy of 
consideration, since, without doubt, sloughing and 
suppuration are liable to occur from such a mode of 
procedure. 

With regard to the slowness of recovery, we should 
bear in mind the class of diseases and the nature of 
the accidents for which Syme’s operation is per- 
formed. When we consider the scrofulous, broken- 
down constitution on the one hand, the contused, 
crushed, and lacerated wound on the other; and, 
moroover, the anatomy of the part for which and in 
which it has to be performed,—we can scarcely be 
unprepared for the complications which arise during 
the progress of recovery. Granted that these may 
to a certain extent, in accidents more especially, be 
avoided by operating at a greater distance, through 
structures uninfluenced by the direct effects of such 
accident, and more disposed to heal quickly. But, 
setting aside the greater shock resulting from ampu- 
tation through the upper third of the leg, the ques- 
tion still forces itself upon us—Is it or is it not our 
duty, even though the cure may be protracted, by 
preserving an increased and almost normal length of 
limb, to afford our patient a stump pronounced by 
one of our highest authoritics to be the best that 
can be made, and to enable him to walk upon that 
stump, instead of condemning him for life to the use 
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of a wooden leg? Unfortunately, my friends have 
not favoured me with their experience on this point 
so fully as upon some others. However, I am 
onabled to give the results of forty eases. 


Tn 1 the cure was effected in 3 works 
6 


seease estes 
° 
Peanereraae 


ee i es 


Tn somo exceptional cases the operation has been 
followed by severe pain and irritation of the nervos, 
wo wovero, indeod, as to induce tetanic convulsions, 

Mr, Butehor, in the Dublin Quarterly of 1859, 
rolates tho case of M, E., aged 45, who suffered 
intone pain after the operation. Six weeks after- 
wards an absooss formed in the stump, followed in 
(wo days by great pain up the leg in tho course of 
tho norve, but the patient left the hospital three 
month afer the operation, After an absence of 
(hree months, she returned to the hospital on 
acoount of pain'and discharge from the stump. Mr, 
Watolior made an incision through the whole thick- 
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ness of tho stump to a sinus, laying bare a thick 
fibrous structure which he dissected out, and it 
proved to be an expansion or new formation incor- 
porated with the fibrille of the anterior tibial nerye. 
The wound healed rapidly, and she returned home. 
Soon afterwards she was again seized with pain, and 
before long she was mad, and when subsequently 
taken to the hospital, in all her paroxysms referred 
to the pain in the stump. 

Mr. Lansdown, of Bristol (Zancet 1848, y. 2), gives 
the case of M., aged 22, upon whom he performed 
Syme’s operation, 25th October, 1847, for caries of 
the tarsus of two years’ duration, involving the whole 
of the bones. Nov. 7th, the edge of the posterior 
flap threatened to slough, and tetanic symptoms 
began to manifest thomselyes. Nov. 17th, the 
tetanic symptoms increased to this date, when a 
large portion of the sloughed heel dropped off; and 
from this date to the Ist of December, the spasms 
gradually diminished until they ceased altogether. 
When he left the hospital the integuments nearly 
covered the stump, and he ultimately recovered 
completely, being able to walk well. Mr. Lans- 
down attributed the recovery of his patient to his 
haying been, from time to time, placed under the 
influonee of other. 

Dissections.—The particulars of dissection of the 
stump, resulting from Syme’s amputation, have been 
recorded in two cases only: one by Mr. Butcher, of 
Dublin, the other by Mr. Curling. 
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Mr. Butcher reports: ‘The insertion of the 
tendo Achillis was so closcly applied to tho plantar 
fascia, that it presented the appearance of dividing 
into three dense fibrous bands passing from behind 
forwards to the cicatrix. On examining the latter, 
the anterior extremity of those fibrous bands, or 
three divisions of the plantar fascia, were fused into 
the cut extremities of the flexor tendons, the union 
between them being short and decided; and hence 
the improbability that the cicatrix would have 
descended any more by the action of the extensor 
muscles.” 

Mr. Pemberton considers that this case proves 
beyond dispute the permanency of the line of cica- 
trix, since the tendons in front coalescing with the 
antagonizing structures behind, an equilibrium of 
tension in regard to the cicatrix is the result, In 
all probability this may be the case in many 
instancos, but wo cannot arrive at any certain con- 
clusion from one example only, especially as in Mr. 
Qurling’s dissection we search in vain for any such 
arrangement of parts. 

Mr, Qurling’s dissection is that of the stump of a 
young man, who, when « boy aged seven, had his 
foot orushod by a brewer's dray on the 5th of April, 
1862, The parts | healed favourably, and the boy 
woe ablo to walk on the stump for two years, The 
lin) was amputated eleven years afterwards for 
divenwe of the knee-joint. A vertical section was 
wide through the tibia and stump. The bellies of 
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the soleus and gastrocnemius were converted into 
fat; the lesser muscles were not so completely con- 
verted, but here and there contained pale tawny 
muscular fasciculi. The tendo Achillis was much 
thinner than is usual at eighteen years of age, and, 
traced into the stump, it ended in a patella-like dise 
of bone, which, fixed below, glided freely, by means 
of a bursal surface, against the blunt and rounded 
posterior edges of the lower onds of the tibia and 
fibula. ‘This patella-like bone measured an inch and 
a quarter in length, three-quarters of an inch in 
width, and at its centre half an inch in thickness, 
and was composed of cancellous bone, bounded by a 
thin lamellated surface. Its long axis was hori- 
zontal; its posterior margin strongly convex; its 
anterior concaye, both in the vertical and horizon- 
tal directions. It thus accurately fitted against the 
posterior surface of the tibia, on which it played. 
‘The fibres of the tendo Achillis spread out as they 
approached this bone, and then invested it on all 
sides, becoming incorporated with its periosteum. 
From the lateral and lower edge of the bone was 
continued a membraniform ligament, which, to- 
gether with some thinner fibrous bands from its 
upper border where the tendo Achillis joined it, 
loosely united this sesamoid bone, like a capsular 
ligament, to the lower ends of the tibia and fibula. 
The interior of this sac, as well as the bony surfaces 
which it enclosed, were smooth, like the interior of 
a bursa, but were not lined by epithelial particles ; 
L 
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they were moistened, however, with glairy synovial 
fluid. 

Mr. Curling observes that, whatever its functions, 
tho formation of this bone must be attributed to 
pure accident; that in dissecting the tendo Achillis 
from the tuberosity of the calcis during the opera~ 
tion of 1852, he doubtless raised with it a portion of 
periosteum, which afterwards became a transplanted 
centre of ossification. Mr, Curling may be right in 
this conjecture, but might he not equally, in the 
operation of 1852, have separated the tubercular 
epiphysis of the os calcis from that bone, have left 
it attached to the posterior flap, and thus have 
unwittingly, in a measure, anticipated Pirogoff’s 
operation? The thick skin and fat were identical 


with those of the natural heel. The length of the 
tibia measured thirteen inches and a quarter from 
the interarticular spine to the centre of its lower 
oxtremity. 
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T have, as before stated, the particulars of 219 
cases of Syme’s operation, exclusive of those per- 
formed by Syme himself. 
Of these 144 were performed for caries. 

5 accident. 
” 


13 suffered secondary amputation. 
17 died. : ; 
183 recovered, and could walk well. 

6, results not stated. 


Of the 13 amputations—in 8, the period between 
Syme’s operation and secondary amputation is not 
stated ; in 2, two months; in 1, four months, and in 
2, two years interyoned between the two operations. 
Nine of the amputations wi performed upon 
patients who had undergone arily Syme’s ope- 

© was a confirmed 
drankard, one had been primarily 
for traumatic gangrene, one two yea 
for accident, and in the remaining two the disease 
is not stated. 
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Of the 17 fatal cases, 4 died of pyemia; of these, 
one had been operated upon for malignant disease, 
one for accident, one for gunshot wound, and in the 
fourth the primary disease is not stated. In 5 the 
operations had been performed for accident, one of 
the patients dying of pywmia, as already stated. 
Tn 10 the operations had been performed for caries ; 
of these, one died twelve months after the operation, 
8 died of phthisis, and one died of exhaustion 
caused by diarrhaa. 

These are the results of this operation performed 
in civil practice in this country; and they must be 
regarded as most favourable, especially when we 
consider that it has been restricted neither by class, 
sex, nor age. Of the 219 cases, the ages have 
ranged from one to sixty-four years (although we 
read that Mr, Syme operated upon an infant aged 
five months), the youngest having been operated 
upon by Mr. Pemberton, of Birmingham; whilst 
Mr. Marsden and Mr. Gant, of the Royal Free Hos- 
pital, and Mr. Nesbitt, of Wolverhampton, can 
claim the credit of having performed this operation 
successfully on the three oldest patients hitherto 
submitted to the procedure. 

In military practice it would seem to be equally 
successful. Staff Surgeon Gordon, of the 95th 
Regiment, which suffered so severely at the battle 
of the Alma, thus writes to Mr. Syme:—“T have 
much pleasure in stating that several cases of ampu- 
tation of the foot, as first proposed and practised by 














In India. the operation has not proved so success- 
ful. My friond and old pupil, Professor Fayrer, 
konior surgeon to the hospital at Calcutta, thus 

ri “You will see the mortality in my foot 
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operations is very grea’. Gangrene and pyemia 
are most destructive, and most of the cases were 
ab initio unfavourable. We try all we can to got 
improvements made, and we have personally ex- 
pressed our opinion that the present hospital ought 
to be given up, but it is hard to move the authorities 
in these matters. Osteo myelitis is the great cause 
of death with us, and py#mia its natural conse- 
quence.” 

‘The following shows the results of twelve cases of 
Symo’s operation performed by Dr. Fayrer in the 
hospital :— 

Hindoo groom... .. 26 .. May 21, 1859 
Ypithotioal canoer. 


w» Jane 11, Stamp sloughed 


So that of these 12 cases 
8 were cured. 
The result of L is not known. 
6 died from pywmia. 
1 » gangrene, 
L » sloughing stump. 





LECTURE Iv. 


MODIFTOATIONS OF SYMONS AMPUTATION. 


Mi Prmaomee ann Gievrianx,— 


Varlous modifications of Syme's operation have 
{won proposed, some of which are so beside the 
irk thot twill be unnecessary to notice them here, 

Wo lve alroady considered the dorsal flap of 
Hiwwlone and the plantar flap of Syme. To these 
M. Itoux adds his lateral flaps, as tending to obviate 
tho objections alloged against the latter proceoding. 
lo nwwerts that his method presents the double 
advantage of placing the cicatrix in front, above, 
and to the external side of the stump, thus avoiding 
the danger of rubbing and irritation, whilst it affords 
greater facility of execution and certainty of results. 

Blandin and Handyside also advocate lateral flaps, 
alleging that they prevent bruising and twisting of 
the soft parts in removing the os calcis; but, as 
Mr. South justly observes, there is no necessity to 
bruise or twist the soft parts, whilst the side flaps do 
away with one of the principal advantages of Syme’s 
operation, the preservation of the dense structures 
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especially designed for supporting the weight of 
the body. 

Messrs. Spence and Goodsir commence by the 
usual dorsal incision, and then carry the knife 
deeply across the plantar surface of the heel, from 
the internal to the external malleolus, where the 
incisions commenced. Tlaving thus formed the 
flaps, they cut through the external lateral ligament, 
and keeping the knife close to the bone, divide the 
internal lateral ligament and soft parts on the inner 
side of the foot, which is next turned forwards. 
The tendo Achillis is then cut through, and the bone 
easily turned out from the plantar flap. The bene- 
fits they assign are greater facility and rapidity, and 
less twisting and manipulation of the plantar flap. 

The late Dr. K. J. Mackenzie, of the Edinburgh 
Tofirmary, advised; “The point of the knife to be 
entered at the mesial line of posterior aspect of 
ankle on the level of the articulation, and carried 
obliquely downwards across the tendo Achillis to- 
wards the outer border of the plantar surface of the 
feet, along which it is continued in a semilunar 
direction. The incision then curved across the solo 
of the foot, terminated on the inner side of the 
tendon of the tibialis antieus, an inch in front of the 
inner malleolus. A second incision is carried across 
the outer side of the ankle in a semilunar direction, 
between the extremities of the first incision, the 
convexity directed downwards, and half-an-inch 
below the external malleolus. The flap is next 
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dissected up, the knife being kept close to the bone 
to preserve the whole thickness of the soft parts ; 
and by holding the base of the flap between the 
finger and thumb as it is detached from the bones, 
all risk of wounding tho artery is avoided. ‘Tho 
foot is then severed at the articulation, and a thin 
slice with the malleoli removed by a saw, as in 
Syme’s operation.” 

MM. Sédillot advocates a similar proceeding, which 
is said to be superior to that of Syme, in cases 
wherein the integuments on the outside of the foot 
are unsound ; in old people, whose arteries are not 
well suited to bear with impunity the stretching 
whieh occasionally occurs in separating the integu- 
‘ments from the heel-process ; and lastly, from its 
being more easily performed, 

Mr. Quain, on the other hand, maintains the 
plantar flap, but after making the cut across the 
sole of the foot from one malleolus to another, he 
carries a second, at right angles with it, on the out- 
side of the foot back to the heel, between the point 
of tho outer malloolus and the margin of the foot. 
He cuts the inferior flap short, and bevels off the 
edges of both flaps, so that skin should mect skin, 
He first performed this operation in the year 1851, 
and claims as its advantages greater facility of per- 
formance, and diminished probability of collections 
of matter and occurrence of gangrene. 

But of all the modifications, that which has 
attracted the greatest attention and taken the firmest 
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hold upon the profession, is the one introduced by 
Pirogoff during the Crimean war, and which is now 
universally recognised as “ Pirogoff’s operation.” 
This consists in sawing through’ the og caleis from 
above downwards in front of the heel-process, and 
leaving the latter undisturbed in the soft parts con- 
stituting the posterior flap, instead of dissecting out 
the entire os ealcis, as in Syme’s method. It 
appears to have been first performed in this country 
by Mr. Ure, whose patient, however, died soon after 
of disease of the brain. The first well-authenticated 
eases are those operated upon by Mr. Busk at the 
Dreadnought, in the year 1857. The success which 
attended these operations, as well as those per- 
formed by Pirrie in the same year, by Sir William 
Fergusson, Messrs, Croft, Marsh (of Northampton), 
M‘Ghee, Partridge, Tudor, and Williamson, in the 
year 1858, so established this proceeding at the 
time, that it has at length become not only a gene- 
rally recognised operation, but is considered by 
some of our highest authorities as equal, if not 
superior, to that originated by Mr. Syme, and 
therefore worthy of universal adoption. I propose 
to show to what extent this view is correct or other- 
wise. 

Pirogofi’s method, as given by Mr. Spencer Wells, 
is as follows :—‘* He commences his incision close to 
the front of the external malleolus, carries it verti- 
cally downwards to the sole of the foot, then trans- 
versely across the sole, and lastly obliquely upwards 
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to the inner malleolus, where he terminates it a 
couple of lines anterior to that process, the inner 
extremity being carried some lines more forward 
than the outer td avoid wounding the posterior 
tibial artery prior to its division. ‘Thug, all the soft 
parts are divided at once to the os calcis. He then 
connects the outer and inner extremity of the first 
by a second semilunar incision, the convexity of 
which looks forwards, and cutting through the soft 
parts down to the bones, he proceeds to open the 
joint from the front, cuts through the lateral liga- 
ments, and thus exarticulates the astragulus. He 
then places a small amputation saw upon the os 
caleis, behind the astragalus, exactly upon the susten- 
taculum tali, and cuts through the os caleis, so that 
the saw passes into the first incision through the 
soft parts. Lastly, he separates the short anterior 
flap from the two malleoli, and saws through both 
of them close to their bases. He then turns the 
posterior flap forwards, and bringing the cut surface 
of the os ealcis in apposition with the articular 
surface of the tibia, he unites the two flaps by 
sutures, always leaving the angles of the wound open 
to admit of free discharge. Should the articular 
surface of the tibia be diseased, it is sometimes 
necessary to saw off a thin slice from it with the 
malleoli.” 

It would appear from this description, that when 
the articular surface of the tibia is healthy, Piro- 
goff brings the cut surface of the os calcis in 
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contact with the cartilage investing that articular 
surface. At all events, it is doubtful whether he 
does or does not. I regret that I cannot clear this 
point up. I wrote to M. Pirogoff expressly upon 
the subject, but I have not received a reply. 

Be this as it may, he claims the following advan- 
tages for his operation :— 

Ist. The tendo Achillis is not divided, and so we 
avoid all the disadvantages connected with its injury. 

2nd. It also follows that the base of the posterior 
flap is not thinner than its apex, whilst the skin on 
the base of the flap remains united with the fibrous 
sheath of the tendo Achillis, 

Srd. The posterior flap is not cup-like asin Syme’s 
method, and its form, therefore, is less favourable to 
a collection of pus. 

4th. The leg, after the operation, appears to be an 
inch and a half (sometimes more) longer than in the 
three other operations, Syme’s, Baudens’, and Roux's, 
because the remnant of the os calcis left in the flap, 
as it unites with the inferior extromitics of the tibia 
and fibula, lengthens them by an inch and a half. 

5th. It serves the patient as a point of support. 

Up to April 1853, he had performed the operati 
three times upon patients aged rospectively 12, 13, 
and 19 years. All recovered well, and two walked 
without crutch or stick, and without limping. He 
adds a remark well worthy of notice, and one also 
which confirms what I have already advanced in my 
second lecture:—“ That notwithstanding the suppu- 

u 
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ration and the considerable gravitation of pus in the® 
third case; notwithstanding the softness and fatty 
degeneration of the os calcis, which could be cut 
with a knife, still the remnant of the os caleis united 
firmly with the tibia. In the second case (he adds) 
he found pus in the joint during the operation, the 
cartilage inflamed and decayed, the ends of the bones 
softened, and a fatty degeneration; yet the result 
was most successful.” As regards this point, Mr. 
Croft, in his excellent paper “On the Experience of 
the Surgeons of the Dreadnought,” in this operation 
remarks: “I may observe that, although the os calcis 
may be diseased at und about the articulating sur- 
faces in instances of scrofulous disease of joints ot 
tarsus, it is rarely that the posterior part is rendered 
too unhealthy to be made use of in the formation of 
the stump.” 

Mr. Busk recommends that the os calcis should be 
cut obliquely from behind forwards, instead of 
vertically, And for this purpose he inserts the saw 
well behind the calcaneo-astragaloid articulation, 
and brings it out at the calcaneo-cuboidal articula- 
tion. He says that the advantages of his section of 
the bone are, that a more extensive surface of the 
bone is brought im contact with the tibia; that the 
remaining portion of the os calcis does not require 
to be rotated so much on ifs axis as is necessary in 
Pirogofi’s operation; that the tendo Achillis is not 
so much stretched ; and that the portion of the heel 
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naturally in contact with the ground still remains 
the basis of support. 

Watson, of Glasgow, recommends the incision to 
be made across the sole of the foot from one malleolus 
to the other, down to the os calcis. He then cuts 
through the os calcis obliquely to avoid the malleoli. 
Then resuming his knife, he places it between the 
cut surfaces of bone, and cuts the posterior flap 
upwards and backwards until he gets fuirly behind 
the ankle. An assistant then turning this flap up- 
wards, and at the same time gently drawing up the 
skin of the front of the ankle, Dr. Watson carries his 
knife round the front of the joint, divides the tendons, 
and then with a saw completes the operation by 
cutting through the tibia and fibula downwards and 
backwards, 

The originality of this proceeding has been 
denied by Dr. Martin, of Warrington, who writes 
that he saw Dr. Pirrie perform the sume operation 
more than two years before; and indeed at page 754 
of Pirrie’s work “On the Practice of Surgery,” we 
find, quoad Syme’s operation—“ Instead of disarti- 
culating the foot, and then sawing off the malleolar 
processes and thin piece of tibia, I have, after making 
clearance for the saw by sending the knife round the 
bones, sawn off the malleoli, &c., without effecting 
disarticulation. This shortens the proceedings; 
and whenever I have performed this operation, 
ing could have been more satisfactory than the 

” 


results. 
u 2 
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Staff Surgeon Williamson, Fort Pitt, recommends 
that the lower ends of the tibia and fibula should be 
sawn off obliquely from before upwards and back- 
wards. This facilitates the adaptation of the os 
calcis to the ends of the bones greatly, and is 
cortainly well worthy of consideration. He relates 
4 case operated upon by him on December 24, 
1858, wherein the os caleis fitted admirably, the 
wound healed readily, and a very solid stump 
resulted. 

Mr. Curling adopted this method on January 5th, 
1859; but the result of his case is not given. 

Sir W. Fergusson also cuts through the os calcis 
from below upwards. He begins his incision at the 
internal malleolus, carrying it across the sole of the 
foot to the external malleolus. He then saws the 
os calcis through from below upwards, after which 
he makes the incision on the dorsum of the foot, 
and separates it from the leg. In one case he found 
the astragalus firmly anchylosed to the tibia. He 
therefore cut through the tibia and fibula, and 
removed them altogether. 

In treating of the advantages and disadvantages 
of Syme’s operation, I considered that operation, as 
you may remember, upon its own merits, or at all 
events with reference to amputations of the leg only. 
1 drew the comparison between it and Pirogofi’s 
modification, as such compurison could only be made 
satisfuetorily when wo had the objects and modus 
operandi of both methods before us, As we are now 
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in possession ot these facts, I will proceed to con- 
sider the advantages and disadyantages of Pirogofl’s 
operation as compared with those of Syme’s, not 
only with reference to civil, but also as regards 
military surgery. 

Mr. Busk, who maintains Syme’s originality in 
demonstrating that a useful flap could be made from 
the natural cushion of the heel, and who entertains 
the highest possible sense of the great merits of the 
operation, writes, that since the introduction of 
Pirogoff’s proceeding he has never had oceasion to 
adopt it. 

According to Mr. Busk the advantages of Piro- 
goff’s operation are :—greater facility and rapidity of 
performance ; less disturbance of parts to form the 
cushion; a solid instead of a hollow flap; and a 
greater Jength of stump by an inch and a half. 

Aceording to Mr. Erichsen, they consist in the 
stump being longer, and better adapted for pressure ; 
in the readiness of the union between the two 
applied osseous surfaces; and in the less likelihood 
of the supply of blood to the posterior flap being 
interrupted, as its vascular communications are not 
much disturbed, and the plantar arterics can always 
be cut long. 

T do not see tho foree of the latter proposition, as 
there is nothing in Syme’s method to prevent the 
plantar arteries being cut as long as the posterior 
flap, which is all that can be done in Pirogoff’s 
operation. 
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Sir James Paget informs me that he has performed 
Pirogoff’s amputation several times with a com- 
pletely satisfactory result, and that he thinks more 
highly of it, than of any other operation of the kind. 

Mr. Partridge considers that there cannot be a 
doubt of the superiority of Pirogoff’s method over 
that of Syme. 

Mr. Henry Smith, though so successful in his 
performance of Syme’s operation, says it is his 
intention to adopt Pirogofi’s for the future, as of its 
superiority no one who has seen a few cases can 
doubt. 

Mr. Wood’s experience of Syme’s and Pirogoft’s 
operation has been favourable in both, but he thinks 
the stump of the latter operation has been generally 
better. 

Mr. Cadge, of Norwich, has the highest opinion of 
both. He does not think there is much advantage 
in one over the other, as the resulting stump in both 
is, to his mind, the best possible, 

The objections urged by Mr. Syme against Piro- 
goff's operation are—first, that the os calcis is a bone 
predisposed to caries, and it ix, therefore, undesirable 
to leave any part of it. 

Surgeon Cusack and Surgeon Little both oper- 
ated @ la Pirogoff. In both cases disease returned in 
the portion of the os calcis left behind, and neces- 
sitated the removal of the limb. The operation 
is certainly open to this objection, and, undoubtedly, 
cages similar to those here quoted have occurred. 
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For instance, in a case operated upon by Sir 
W. Fergusson, he four months afterwards gouged 
away dead bone, and four months after that there 
were still dead bone and fistula. 

Tn another case operated upon by the same dis- 
tinguished surgeon, three months after the operation 
fistulous openings remained, though the patient 
could bear pressure. 

Mr. Simon, in one of his cases, had to remove 
secondarily two pieces of dead bone, and at the end 
of 426 days union was still infirm. 

In asecond case he had to remove a portion of the 
os calcis. Obstinate sinuses remained, and. the 
patient was not cured for 483 days. 

We should not forget, however, what has been 
stated by Piragoff—that, notwithstanding the os 
calcis has been so soft that he could eut it with a 
knife, still the remnant of the os caleis united firmly 
with the tibia, and the patient was able to walk 
freely without the aid either of crutch or stick. 

Of fifty-eight operations performed by British 
surgeons, I find that, including the two quoted by 
Syme, five were succeeded by amputation of the leg, 
of which one was performed a few days after the 
original operation for secondary hamorrhage. 

Mr, Butcher, of Dublin, and Mr, Walsh, of Wor- 
cester, each relate a case in which they commenced 
their proceedings for Pirogoff’s operation, but in 
consequence of the condition of the calcis found 
it necessary to conyert it into Syme’s operation. 
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Mr, Lowe, of Lynn, in 1860 commenced Pirogoff’s 
operation ona boy aged 12, for caries of the tarsal 
bones. He found the os calcis diseased, and gouged 
it away, merely leaving the periosteum. Unhealthy 
ulceration, however, attacked the stump, and he was 
subsequently obliged to amputate the limb. Whether 
these gentlemen were unduly alarmed at the con- 
dition of the os calcis or not, these examples do not 
appear to me to detract from the value of Pirogofl’s 
operation in proper cases. They add, however, 
greatly to that of Symo’s, since they show the 
applicability of the latter when the former cannot be 
trusted. 

Mr. Syme’s second objection, that the operation is 
greatly complicated by the employment of chain 
saws, &e., is negatived by the fact that chain saws 
are neither necessary, nor are they in the present 
day employed in its performance. 

His third objection is that union between the two 
osseous surfaces ig not likely to take place easily. 

Mr. Busk has shown that this objection is ground- 
less. Tn Mr. Tudor’s last case the bones had united 
on the twelfth day. In Mr. Busk’s first case, the 
patient. stood on the fourteenth day. Mr. Croft 
says, in two of the Dreadnought cases, the os calcis 
was firmly united to the tibia in three weeks ; 
whilst the recovery of Mr. Partridge’s two cases 
is stated to have been very rapid. 

Mr, Syme’s last and principal objection is, that 
the integuments of the heel, which should form a 
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cushion for the patient to rest upon, are necessarily 
carried forward, and the end of the stump is covered 
by skin, which is not designed for sustaining the 
weight of the body. 

If this objection were valid, it would at once 
reduce the operation to the level of Bandens' pro- 
ceedings; but Mr. Busk has proved that when the 
os calcis is cut as he proposes, that portion of the 
heel naturally in contact with the ground still 
remains the basis of support. 

The great disadvantage attending this operation 
is undoubtedly the collection of matter in the sheaths 
of the tendons so frequently observed after its 
adoption. Pirogoff attributes this to the tendons 
being eut too short, and retracting either within or 
beyond their sheaths. He adds, that he fearsnothing 
so much, and strongly advises that the tendons be 
fixed before and during the operation, and that the 
limb be maintained in one position, as the best 
means of avoiding this complication. Mr. Busk, on 
the other hand, reports that suppuration oceurred in 
some, if not all of his cases, notwithstanding the 
methodical application of compresses, us suggested 
by Pirogoff; whilst, as we shall see further on, Messrs. 
Marsh and Ashdown, of Northampton, purposely 
cut the tendons as short as possible, and both their 
eases recovered without any suppuration at all. 
Mr. Tudor, of Dorchester, one of the first to perform 
this operation in England, says: “It appears to me 
that Syme’s is in many cases to be preferred, beeause 
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we know that when once one tarsal bone is affected 
the others very soon become so, and this from con- 
stitutional causes; and though at the time of 
operation the os calcis may not be diseased, still 
from the extra pressure upon it, and from the 
abnormal position in which it is placed, I should fear 
risk was incurred by exciting that disease in this 
now more important bone which we may suppose 
originally existed. The comparative length of the 
stump I consider of little moment, because the 
difference is so trifling. Again, I consider the 
amount of skill required in the performance of 
Pirogoff’s operation to be greater than in Syme’s,” &e, 
Sir Henry Thompson objects, that in consequence 
of the inereased length of stump, it is more difficult 
to adjust an artificial foot. Neither can he imagine 
that the retaining a portion of bone in the lower flap 
ean contribute in any way to a rapid convalescence, 
1 have collected the particulars of 58 casos of 
Pirogoff’s operation performed by British surgeons. 
T have not included those reported by Pirogoff; for, 
although this eminent surgeon reckons nearly 100 
eases performed in Russia, ho docs not give any 
available statistics to enable us to arrive at a satis- 
factory or definite conclusion. Of the 58 cases, 
suppuration in the course of the sheaths of the 
tendons, and in the neighbourhood of the stump, is 
specially noticed in 11; whilst sloughing of the stump 
occurred only in 1 case, and in that it is attributed 
to disease of the blood-yessels. Five cases out of 
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the 58 terminated fatally, or about 9 7% percent. ; of 
these 1 died of pywmia, 1 from kidney disease, and 
3 after accidents—2 on the same evening, and | in 
four days, Five suffered secondary amputation; of 
these, the original operation in 4 had been per- 
formed for caries, and in 1 for accident, the secondary 
operation bemg required for hamorrhage. Forty- 
three terminated favourably, affording the patients 
good and useful stumps. Of these, 25 were per- 
formed for caries, 2 for frost bite, and 18 for 
accidents ; the result of 3 is not known. With regard 
to the period of cure, I am enabled to give a some- 
what higher percentage of results than I could of 
Syme’s; for whereas, of 219 cases of the latter, I 
could only give the result of 40 (rather less than 
one-fifth), of 68 cases of Pirogofi’s, I am enabled 
to give the result of 15 (a fraction above ono- 
fourth). 

Of the 15 cases 8 had been operated upon for 
caries, and 7 for accident. 

Of the 8 former, 

1 recovered with firm stumpin .. 7 weeks. 

1 " » o 8 y 

2 - is 1. 12 
1 had firm stump, but also fistulous 

openings “ vs, 12 


1 recovered with firm stump ., 40 


1 Fy a -. 69 
1 had infirm stump os 61 
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Of the 7 latter, 
1 recovered with firm stump in .. 
” * 
8 
10 
12 


in ood 
” . 


= ns 
: Shite: 


7 ” ” 

So that whilst in the former class the period of 
recovery varied from 7 to 69 weeks, in the latter it 
varied from 6 to 24 weeks, 

Croft reports that in 3 cases the remnant of the 
os calcis united to the tibia in 8 weeks, in 1 in 
12 days. 

Mr. Busk reports that one of his patients stood on 
the 14th day. Hoe saw another 7 months after 
operation; he had in the mean time been a voyage, 
and worked as a seaman. 

Mr. Simpson, of Lincoln, states that a patient upon 
whom he performed this operation can walk fourteen 
miles a day without fatigue. 

Mr. Partridge also reports the recovery of two of 
his cases as being very rapid. 

Mr. H. W. Budd, of Worcester, has most kindly 
furnished me with the particulars of the two following 
cases -— 

J.C., aged 26, admitted into the Worcester Infir- 
mary on February 24th, 1866. Foot smashed by 
a railway accident. The astragalus and os calcis, 
with the integuments of heel, uninjured. A wound 





THE HUMAN FOOT. 173 


extended from about two inches above and behind 
the internal malleolus, across the front of the ankle 
joint, to a corresponding point above the malleolus 
externus. Tho integuments of the upper margin of 
the wound were separated upwards for an ineh. 
They were cold, and there was extravasated blood 
here and there. Although sloughing was appre- 
hended, Pirogoff’s operation was decided upon. 
The case went on favourably. The patient recovered 
with an excellent stump, half an inch shorter than 
the sound one. 

March 31st: Union of bono perfectly firm. He 
has been walking about for some weeks. 

J. L., aged 18, admitted under Mr. Budd's care, 
February 26th, 1866, with disease of ankle-joint 
and tarsus, of twelve months’ duration. There were 
two sinuses, one on each malleolus, communicating 
with dead bone, Great pain on pressing astragalus 
aguinst tibia; considerable swelling of foot. 

March 26th; Pirogoff’s operation performed; all 
the bones of the ankle were diseased; the os calcis 
was very soft, and the soft parts were infiltrated with 
gelatinous or scrofulous substanee. This infiltration 
and the state of the os calcis compelled Mr, Budd 
to remove more of this bone as well as of the tibia. 

The case did well, without any bad symptom. 
Discharged cured May 20th. 

Mr. Ashdown, of Northampton, has also favoured 
me with the two following cases, which go far to 
establish the value of Pirogoff’s amputation :— 
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E. P., aged 29, married, a very delicate woman, 
four months advanced in prognancy, admitted 
May 16, 1858. Three hours previously, a gun, 
charged with common-sized shot, fell from its 
support, and went off on the ground a few feet from 
her, the contents striking the sole of her left foot. 
There was copious hmmorrhage at the time. When 
admitted, after a journey of twelve miles, she 
was collapsed; pulse quick and feeble; counte- 
nance pale and anxious. When the bandages were 
removed there was considerable oozing of yenous 
blood. The integuments and muscles of the sole of 
the foot, the heel excepted, were ploughed up from 
the bones; the metatarsal bones all more or less 
fractured and comminuted ; theinteguments generally 
livid and pulpy, and the great toe hanging loose 
from the rest of the foot. 

The patient having rallied sufficiently in a few 
hours, Mr, Marsh removed the foot by Pirogofi’s 
amputation. Tn so doing the posterior artery was 
divided above its bifurcation and ligatured, and 
Mr. Marsh, having made the tendons protrude as 
much as possible, cut them short off, and brought the 
parts together. For the first two days the patient was 
very feeble, feverish, and sick, the vomiting (of 
pregnaney apparently), which had been troublesome 
for above a month, being now constant. She 
ultimately, however, did well, and six weeks after 
the operation was out of doors, and in another week 
left the hospital. 
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She was in due course confined, and was ill for a 
long time after; but for many months past has 
walked upon the stump regularly, and without 
inconyenience. 

E. B., aged 42, admitted under the care of 
Mr. Ashdown, February 24, 1860, having had her 
feet entangled in the machinery of a thrashing 
machine a few hours previously. Mr, Ashdown 
performed Pirogoff’s amputation on the right foot. 
The wound healed by first intention, and the patient 
did well until the tenth day, when bilious vomiting 
came on, and lasted a week. She, however, ulti- 
nately did well. 

I am indebted to my old friend and pupil, 
Mr. Folker, of Hanley, for the following -— 

T. H., aged 21, had his foot severely crushed by 
an engine and tender running over it on November 8, 
1865. Mr, Folker at once performed Pirogoff’s 
amputation, removing about three-quarters of an 
inch of tibia and fibula. A small abscess formed, 
but speedily healed after being opened. Inamonth 
the patient was allowed to get up, and could bear 
some weight upon the stump. Ife left the Infirmary 
on 16th December, able to walk without pain, the 
bones being firmly united. He has since followed 
his former occupation of a coach trimmer, walking 
backwards and forwards to his work every day. 
He uses a stick, but can do very well without it, 

Tam also indebted to Mr, Henry Smith for the 
following very interesting case :— 





176 ANATOMY AND SURGERY OF 


An artillery man, aged 26, had extensive disease 
of the right anklo-joint, for which Mr. Smith per- 
formed Pirogofi’s amputation on the Sth August, 
1863. A remarkably rapid recoyery took place, and 
in seven weeks the patient was well. Mr. Smith 
saw the man a year afterwards; the stump was well 
formed, not at all sensitive, gnd he could walk well 
by the aid of a simple bucket apparatus applied to 
the leg. 

My colleague, Mr. Canton, also performed Piro- 
gofl’s amputation upon a young lady with excellent 
results. 

Dr. George Buchanan, Glasgow, has likewise 
published a case in which he successfully performed 
Pirogofi’s amputation upon a man whose foot had 
been crushed by machinery. 

Mr. Shepherd, of Worcester, performed this opera- 
tion upon a railway guard, 29th October, 1864, for 
compound fracture of the tarsal bones, the os calcis 
alone remaining uninjured. 

Secondary hemorrhage occurred, and rendered 
amputation of the leg necessary. The man ulti- 
mately recovered, 

My own experience of the operation is certainly 
very favourable. 

Out of Russia, Pirogoff’s operation has not found 
much favour in the eyes of military surgeons ; Stro- 
meyer doubts its success, and the American surgeons 
are by no means enthusiastic in its praise. In 
the “Report of the Medical and Surgical History 
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of the late Rebellion,” published by the Surgeon- 
General of the American army, it is stated that the 
record of amputations at the ankle-joint is far from 
complete; and that in the terminated cases, Syme's 
method was employed in twenty-five, Roux’s method 
in two, and Pirogoff’s in nine cases; that several 
casts and photographs of well-rounded stumps ob- 
tained by the latter procedure are deposited in the . 
Army Medical Museum, Still the operation appears 
to be regarded with little favour. The following 
abstract of a favourable case is given: Lieut, W. 
C. W—— was wounded April Ist, 1865, at the 
battle of “Five Forks,” by a conoidal musket ball, 
which passed through his left ankle-joint. He was 
immediately carried to the hospital at City Point, 
and amputation at the ankle was performed on the 
same day by Surgeon St. Clair. The articular 
surfaces of the tibia and calcaneum were remoyed, 
and the cut surfaces brought in apposition, On 
April L6th tho pationt was removed to Armoury 
Square Hospital, at Washington. On admission he 
was in a feeble condition. An erysipelatous blush 
extended above the knee on the injured side, an 
absecss had formed in the lower part of the leg, 
and no union of the flap had taken place. With 
the employment of stimulants and nutritious dict, 
with emollient applications to the limb, there 
was gradual improvement until April 28th, when 
symptoms of pyzmic infection supervened. Rapid- 
ly recurring chills, an icteroid coloration of the skin 
N 
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and conjunctiva, anorexia, and a feeble pulse, sug- 
gested the gravest prognosis, Energetic treatment 
was adopted, One ounce of brandy was given every 
two hours with quinine; sesqui-chloride of iron and 
beef tea were freely administered. On May 6th the 
grave symptoms began to subside, and on June 26th 
he was pronounced well. 

In the American Quarterly Journal for January, 
1866, Professor Holloway, of Louisville, Kentucky, 
gives his experience of Pirogoff's operation in mili- 
tary surgery in reply to a paper which I read before 
the Medical Society of London in the year 1863, on 
the Comparative Merits of Pirogofi’s, Syme's, and 
Chopart’s Operations in Civil Surgery, confining 
himself exclusively to the notice of cases which came 
directly under his own observation: he adds, ‘These 
reports will show that Pirogoff’s and Syme’s have not 
generally proved favourable, although skilfully per- 
formed, and as a gencral rule well cared for after- 
wards. In Pirogofi’s operation the non-union be- 
tween the coaptated surfaces of the os caleis and tibia 
was one cause of failure; the retraction of the heel 
and corresponding depression of the anterior aspect 
of the stump, thereby throwing the cicatrix upon 
the sole, another cause, Inflammation of the sheaths 
of the tendons was not observed in most; in others 
where this complication did oxist, it did not impress 
me as being so serious an interference as Mr. Han- 
cock found it, In one case these abscesses along 
the sheaths of the tendons were secondary to 
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caries and necrosis of the sawn extromitics of 
the bones, which caries and necrosis terminated 
in complete disintegration of the os calcis and 
the spongy structure of the tarsal extremity of the 
tibia.” 

Case 1.—A soldier in good health, 24 years of 
age, submitted to Pirogofl’s operation performed by 
Professor Eve, of Nashville, in the fall of 1863, ° 
Professor Holloway saw the case in the following 
January. The flaps had united, but a number of 
sinuses communicated with the coaptated surfaces 
of the os ealeis and tibia, at the bottom of which 
denuded bone could be felt on introducing a probe. 
In addition to these, other sinuses, situated on the 
lateral aspects of the lower third of the leg, com- 
municated with the sheaths of the tendons, These 
latter, from the statements of the patient, appeared 
subsequent to those leading to the carious bone. 
The integuments overlaying and adjacent to the 
diseased - bone, presented a remarkably healthy ap- 
pearance, so much so that the true condition of the 
stump did not transpire until a more thorough 
examination was made while the patient was under 
the influence of chloroform. Such was the complete 
disintegration of the os calcis and the end of the 
tibia, that amputation was performed in the month 
of February. 

Case 2.—Corporal Holland, wounded at Chan- 
cellorsville, on May 8, 1863, submitted to Pirogoff's 
operation. Fourteen months afterwards Professor 

w2 
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Holloway found the stump healed, but the parts 
were still swollen and edematous ; patient unable to 
walk without crutches; heel drawn upwards, and 
cicatrix of flap thrown downwards and forwards, so 
that during locomotion it came in contact with the 
floor. No traces of the existence of inflammation of 
the sheaths of the tendons remained, and the bones 
seemed to be sound. 

Case 3.—Private Clark, wounded near Spott- 
sylvania, May 10, 1864, submitted to Pirogoft’s 
operation. Seventy-one days afterwards the soldier 
was able to proceed to his home in Georgia, though 
the stump was not entirely healed, and considerable 
tumefaction of the stump and leg still existed.. The 
heel was drawn up as in the above-named case, and 
the tender cicatrix constituted a part of the sole of 
the stump. 

The Professor remembers three other cases. One 
in which a double amputation was performed on the 
field; Pirogofi’s operation on one, and amputation 
of the other by Lenoir’s method. The man died, 
but not before the flaps of the former had sloughed. 
In the other two cases the cicatrices were thrown 
forwards and downwards by the retraction of the 
heel. The parts had healed, but the condition of 
the stump was not favourable for easy and painless 
locomotion. Here, then, we have the opinion of 
Professor Holloway in six cases. One case suffered 

quent amputation, and died from sloughing of 
the flaps; and in all the remaining four, the cica~ 
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trices were thrown downwards and forwards by the 
retraction of the heels. It must be admitted that if 
this unfortunate result were of frequent occurrence, 
it would materially lessen, if not entirely destroy, 
the value of the operation. I have not, however, 
found it even alluded to by any other surgeon, 
although the probability of its occurrence appears 
to have been anticipated by Mr. Bryant, who, in 
1860, divided the tendo Achillis of a patient at the 
time of operation. ‘The patient walked in three 
months, The information given of the results of 
this operation performed during the late wars in 
the Crimea, Italy, Holstein, and more recently in 
America, is so vague and unprecise that it is im- 
possible to furnish anything like a critical analysis. 
In the Crimea, Pirogoff recorded sixty cases, of 
which he acknowledges seven deaths and one sub- 
sequent amputation in consequence of the sloughing 
of the flap; and in the Italian war, Neudérfer 
performed the operation three times with success. 
It does not appear to have been performed at 
all during the Holstein war, at any rate by 
Danish surgeons; whilst the reports of the Sur- 
geon-General at Washington (U.S.) record nine 
cases operated upon—one terminating favourably 
after great trouble, whilst the results of eight are 

Let us now compare the results of this operation 
with those of Syme’s. 
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‘Thus; as regards rege occurrence eee 
the percentage of deaths, of secondary amputations, 
of recoveries and periods of recovery, the evidence 
of British surgery is in favour of Syme’s operation ; 
whilst as respects sloughing of the flap, itis decidedly 
in fayour of Pirogofi’s proceeding. Syme’s opera- 
tion appears to me to be unquestionably the best for 
disease, and Pirogoff’s for accidents of civil life, 
since by it we preserve an increased length of limb. 
As to the greater facility in the performance of the 
latter, it does not seem to me to be worthy of much 
attention, noither presenting an amount of difficulty 
which cannot readily be overcome by an officient 
surgeon, 
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The statistics of military surgery are too incom- 
plete to onable us to arrive at any definite conelu- 
sion; but we can all understand that perfect rest 
and qnict form essential clements in the recovery 
after Pirogofl’s operation. The necessity of keeping 
the remnant of the os calcis in sifu, the tendency to 
secondary hemorrhage, and suppuration in the 
sheaths of the tendons, confirm this, and may in no 
small degree account for the disparity between the 
success attending Pirogoff’s own patients and that 
obtained by Professor Holloway. 

This may also account for the retracted heel so 
forcibly dwelt upon by this surgeon, for whilst the 
sixty patients of the former surgeon were retained 
in the hospital at Sebastopol, in all probability 
those of the latter were moved about from place to 
place during the progress of their recovery. 

At the termination of the Crimean war, Messrs. 
Mouat and Wyatt reported officially that Pirogoff 
had modified his operation to that of Syme. As 
it had proved of such value in the hands of British 
surgeons, I wus anxious to ascertain if this was 
correct, and if 80, what were Pirogoff’s reasons for 
this change in his views. I accordingly wrote, and 
requested him to inform me whether it was the case 
or not, 

From his reply, which I subjoin, it would appear 
that Messrs. Mouat and Wyatt had been misin- 
formed ; but, in justice to these gentlemen, I must 
add that, in the reports of the Surgeon-General, 
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A year after the war I learned that two of the 
wounded admitted into the hospital at Symphero- 
pol, having submitted to my operation on both feet, 
still walked on crutches. I ordered them shoes 
and steel supports. I only know with certainty 
of seven deaths, and also of one case wherein 
the flap sloughed, which necessitated amputation 
of the leg. Secondary hemorrhage occurred in 
several. 

“These are the results of this operation in my 
military practice, and judging from the number of 
patients so operated upon whom I saw subsequently, 
the mortality could not have been great. The best 
proof of this is, that among those who have survived 
some had the operation performed on both feet, some 
had at the same time undergone amputation of the 
other leg and of the other thigh. 

‘To be impartial, I will not speak myself of all 
the advantages offered by this operation with respect 
to the functions of the limb, but I will repeat what 
has been communicated to me by surgeons who have 
adopted it. 

“During the year 1863 I visited noarly twenty 
hospitals and various universities of Germany, and 
in five of these I was shown patients operated upon 
according to my method. The whole walked even 
without sticks. But the most remarkable case was 
in the hospital at Heidelberg, under the care of 
Professor Chelius. A young woman had club fect 
from birth; she had tried all sorts of orthopwdic 
treatment without benefit, and Chelius performed my 
operation on both feet. When this patient returned 
from the city to the hospital I could not discover 
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what she wanted. She walked without a stick, and 
wore shoos with lateral steel supports. 

“Upon subsequently examining the feet operated 
upon, I have invariably found the portion of the os 
ealcis grown together with the epiphysis of the tibia, 
Tn two cases only have I detected a little movement, 
which, however, did not prevent the use of the limb, 
Nevertheless, many French and English surgeons 
doubt even the possibility of such an operation, and 
find faults discovered by themselves only, This 
doubtless arises from the fact that this ‘ Osteo-plas- 
tique’ operation did not originate with themselves, 
Thus Syme pronounces it as an indication of reckless 
principles. Syme would speak more courteously if 
he only knew how I had supported his operation of 
disarticulation, when the late Dr. Arendt, inspector 
of hospitals at 8t. Petersburg, would have forbidden 
its omployment. Another celebrated English sur- 
geon asserts that I have myself abandoned my 
operation. Whence he learnt this God only knows ; 
could he have arrived at this conclusion from one of 
my letters to a surgeon in London, who applied to 
me for the results of this operation? ‘I have not 
yet made up my mind,’ I replicd, Time will show 
whether it is worth anything or no. Malgaigne 
repeats what he has read in Ferguson, and, probably 
never having tried my operation, frightens the reader 
of his ‘ Operative Surgery’ about gangrene of the 
flap, the impossibility of adhesion or coalescence, 
fistula, and the pain experienced by the patient in 
walking; exactly what never takes place. The 
contemporaneous school, however, of Germany, has 
treated me much more impartially. Langenbeck, 
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Lenhault, Neudérfer, Chelius, Busch, Beliott, and 
others, have frequently performed my operation with 
success. ©. Weber has enumerated forty cases, and 
has defined the rate of mortality at 14 per cent. 
(He found the same rate of mortality in 101 cases 
of Syme’s operation.) In seven cases the wound 
healed completely in one month. Dr. Kestnor, of 
the penal hospital at Strasburg, presents also six- 
teen cases. Of these the results of six as to juncture 
of the foot remain at present doubtful ; in the other 
ten only one failed as to walking, and in four fistula 
remained. We might suppose that Malgaigne 
could not have ignored these results described by 
his countrymen in a dissertation in the French lan- 
guage; but he assumes to himself the credit of being 
the inventor of the subastragaloid amputation, 
although it is due entirely to his countryman, Lig- 
nerolles. Hence the reason why, at all hazards, he 
Yaunts the advantages of his operation at the expense 
of others. On the other hand, Hyrtl, from ‘purely 
anatomical considerations, rejects Malgaigne’s opera- 
tion altogether. ‘As to myself I will not treat it 
unjustly, but will say in its favour that it preserves 
a little inereased length to the foot, but that it is 
much more difficult to perform. I do not fear the 
result of my operation. és importance does not con- 
sist in the method of amputating, but in a novel ozteoplastic 
principle; my whole merit consists in irresistibly 
demonstrating by my proceeding, that a portion of 
one bone remaining naturally connected with soft parte, 
regilily wnites with another, and at the same time serves 
to lengthen the limb and increase its utility. 

* But few military surgeons have tried my opera- 
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tion, Stromeyer, without any reason, doubts its 
success, and in Chenu’s report we cannot make out 
whether during the Crimean campaign the French 
and English surgeons made any distinction between 
my operation and that of Syme. Of forty-cight 

tions twenty-one proved fatal, or forty-four per 
cent.; but with the English, of twelve only two died, 
or sixteen per cent. 

“During the Italian campaign Denne saw Neu- 
dérfer perform my operation at Verona three times ; 
all three patients recovered. 

‘€ According to Stromeyer’s report during the Hol- 
stein campaign four patients submitted to Syme’s 
amputation died. 

“ Receive, &c., Prrogorr.” 

23rd January, 1866.” 


Pirogoff seems to have drawn his conclusions from 
the strictures of Syme and the report of Messrs, 
Mouatand Wyatt. Had he read the papers of Busk, 
Croft, and the other surgeons whom I haye quoted, 
he could hardly have made the observutions above. 
At all events, should he ever see this lecture, he will 
find that his censure of British surgeons is both 
premature and unfounded. He will see that his 
operation has been treated with attention, liberality, 
and I trust with candour. He will see also that 
its merits have been tested, not by forty only, but 
by seventy examples. 

The following table gives particulars of the seventy 
cases here alluded to. 
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LECTURE V. 
LIGNEROLLES OR SUBASTRAGALOID AMPUTATION. 


Mr. Prestpest snp GentLemen, 


‘Thus Mr. Syme accuses Pirogoff of reckless sur- 
gery in bringing forward his plan of operation, and 
Pirogoff, in his turn, accuses Malgaigne of pla- 
giarism, and of vaunting his method at the expense 
of others, in proposing Ais operation of subastragaloid 


amputation. 

Tn treating of amputation at the ankle-joint, at 
page 299 of the second volume of his “ Operative 
Surgery,” dated 1839, Velpau says that M. de Lig- 
nerolles had communicated to him an improvement 
which might bo the means of restoring this opora- 
tion to practice. “ Leaving the astragalus, he would 
ouly remove the 08 caleis with the foot; and would 
thus have, instead of the malleolar projections, a 
nearly flat broad surfuco at the end of the stump. 
Tn this case the flaps must be made from the sides 
of the foot, and be reflected towards the malleoli 
before the foot is disarticulated.”. The operation 
was performed for the first time by Textor in the 
year 1841; and in 1846 Malgaigne read a paper 





192 ANATOMY AND SURGERY OF 


before the Academy of Medicine in Paris describing 
his method, which is that indicated by Lignerolles, 
and consists in removing all the bones of the foot 
except the astragalus, the connexions of which with 
the tibia and fibula he leayes unmolested, and thus 
preserves the ankle-joint intact. He performed his 
first operation in 1845, and the following is his 
plan of proceeding, taken from the seventh edition 
of his Manual :—He obtains his flap from the inner 
part of the sole of the foot. Placing his knife over 
the tendo Achillis, he cuts through skin, tendon, 
and fat, down to the bone or upper surface of the 
os calcis; he then continues the incision along the 
outside of the foot just below the external malleolus, 
turns it up over the dorsum of the foot a little in 
front of the medio-tarsal joint, then over the inner 
border of the foot, and across the sole of the foot for 
the inner two-thirds of its breadth. By this incision 
he divides everything down to the bone. Then, 
transferring his knife to the inner extremity of the 
first incision (over the tendo Achillis), he cuts 
obliquely downwards, at an angle of forty-five 
degrees, on to the sole of the foot, until he joins the 
other incision, thus completing his flap, This he 
reflects first from the sole of the foot, taking care to 
include all the soft parts except some of the tendons 
nearest the bone; next from the inner side and 
dorsum of the foot, until the articulations between 
the os calcis and astragalus, and between the latter 
and the scaphoid, are exposed. This flap being held 
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back by an assistant, he proceeds to open the medio- 
tarsal articulation, or that between the astragalus 
and the seaphoid, and at the same time divides the 
external calcanco-astragaloid ligament; and, intro- 
ducing his knife horizontally beneath the head of 
the astragalus and between this bone and the os 
calcis, he euts backwards, following the direction of 
the anterior calcanco-astragaloid articulating surface, 
through everything he meets with, until, the division 
of the anterior fibres of the interosscous ligament 
allowing the bones to be separated, the operation is 
completed without farther difficulty. 

THe admits that the flap may be mado in front 
from the skin covering the dorsum of the foot, or 
behind from the integuments covoring the heel, as 
in the tibio-tarsal amputation; but he prefers the 
mode of proceeding just related. 

It will be observed that, with the exception of one 
flap being made in this method instead of two, the 
operation here described in no way differs from that 
suggested by Lignerolles, whose name, curiously 
enough, is entirely omitted from the paper. Nor is 
tho slightest allusion made to Textor’s oporation, 
or to the announcement by Velpeau; although, as 
we haye already seen, the furmer was performed in 
1841, whilst the latter was published in the year 
1839—soven years before Malgaigno submitted his 
proceeding to the Academy of Sciences. 

Subastragaloid amputation, although an excellent 
proceeding in proper cases, has not been warmly 

Oo 





snerificed, in subastragaloid amputation, not only 
the ankle-joint, but at the same time an increased 
length of limb is preserved. 

‘True it is we are told that Hyrtl, from purely 
anatomical considerations, rejects this operation 
altogethes, and it would seem that. Pirogoff endorses 
his views ; but he does not inform us in what these 
anatomical considerations consist, and I must con- 
foas my inability to do so myself, for I am not 
acquainted with a single fact connected either with 
snatomy, physiology, or pathology, which in judi- 
ciously selected cases would militate against it if 
properly performed. 
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In advocating this proceeding, I do not for one 
moment pretend that it will or ought to supersede 
Syme's or Pirogoff’s methods altogether. They, I 
believe, will always maintain their ground. They 
can be performed when this cannot. But I am 
equally confident that the two former have fre- 
quently been selected in instances wherein the latter 
might have been performed with greater advantage 
to the patient; and I also feel certain that, when" 
this operation of subastragaloid amputation becomes 
more generally known, surgeons will study their 
cases more closely ; they will pay greater attention 
to the selection of their operative proceedings, and 
it will be more frequently adopted. Mr, Syme 
justly claims an increased length of limb ond a stamp 
formed of structures especially supplied by nature 
to sustain pressure and to enable man to walk 
thereon. Pirogoff and his supporters claim supe- 
riority for his proceeding over that of Syme in that 
his (Pirogofi’s) operation is more easily performed, 
that by it a still greater length of limb is obtained, 
and that, whilst the same soft structures enter into 
the stump, a new osteo-plastic measure or principle 
is introduced in obtaining union between the cut 
surface of one bone with another, the other being a 
different bone from that with which nature originally 
designed it to articulate. For subastraguloid ampu- 
tation I claim equal facility of exccution with that of 
Pirogoff, and length of limb equal to that afforded 
by the latter; but whercas in the latter this in- 

02 
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creased length of limb is obtained by a piece of 
bone transplanted, so to speak, to new ground, to an 
abnormal siteation, the former supplies it by = non- 
disturbance of parts, by the preservation, in fact, 
of the astragulus in its natural position. Another 
advantage consists in the dorsal incision being made 
over the medio-tarsal joint, or a little anterior to it, 
instead of being carried in front of the ankle-joint. 
‘By this means the sheaths of the extensor tendons 
are left undisturbed, and consequently the risk of 
inflammation and suppuration within thoee sheaths 
and in the course of the tendons is materially 
diminished. 

But the great superiority of this operation over 
those of both Syme und Pirogoff is that by it the 
ankle-joint is preserved intact, whilst a stump of 
natural heel structure is equally obtained. 

A surgical writer of considerable reputation, in 
treating of subastragaloid amputation, ignores Mal- 
gaigne’s mode, and advises the heel flap to be made 
as in Syme’s. He adds: “ A good, long, and useful 
stump results; but the number of cases requiring it 
must be small, ax it does not often happen that the 
caleis, with the anterior range of tarsal bones, are 
diseased without the astragalus ulso being in- 
volved.” 

Mr. Symo objects to the operation altogether; 
“that Dr. Traill, of Arbroath, lately sent a com- 
munication, with cast, to the Medical Society of 
Edinburgh, He says truly that cases in which the 
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astragalus could be left must very rarely occur, since 
disease affecting the tarsus at all generally involves 
the astragalus; but I (Mr. Syme) think it would be 
very undesirable to leave this bone, even when it is 
not affected at the time of the operation, on account 
of the predisposition to caries, one of the great 
recommendations of amputation at the ankle being 
that it removes all the bones liable to disease.” 

Nothing, it must be allowed, can be more sweep- 
ing, nothing more condemnatory of the tarsal bones, 
than are these opinions. The first asserts that it 
does not often happen that the calcis and anterior 
range of tarsal bones are diseased without the astra~ 
galus being involved also. The second lays down, 
that when disease affects the tarsus at all it generally 
involves the astragalus. Whilst the third maintains, 
never mind whether the astragalus be sound or not 
at the time of operation; it is predisposed to disease, 
and therefore should always be removed. 

These opinions are so extreme that I must be ex- 
cused for doubting whether their authors, when they 
promulgated ‘them, had duly considered, what tho 
practical result would be if they were implicitly 
followed. That they have influenced the profession, 
and that they continue to do so, all who read the 
recorded surgery of the foot must admit, and conse- 
quently if erroneous the sooner their influence is 
dissipated the better. They aro cither of great 
value or they are actually mischievous. They 
negative all efforts at improvements in the surgery 
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of the foot ; they condenm resections of bones; they 
condemn partial amputations ; in 2 word, they eon- 
demn ail operative procedures, save that of removal 
of the foot at the ankle-joint. They virtually 
ordain that if disease appears in a tarsal bone, never 
mind how limited that disease may be, you must 
amputate at the ankle-joint at once. It is no use 
your removing an isolated bone; it is no use your 
attempting to preserve any portion of the foot; the 
tarsal bones, whether diseased or not, are predisposed 
to disease, and therefore the sooner they are all 
sacrificed the better. 

, Af these opinions are so strongly opposed to the 
preservation of bones not yet implicated, how de- 
cidedly fatal must they be to the proceeding of 
gouging away, or attempting to gouge away, the 
portions of bones in which disease has already mani- 
fested itself; for if the remaining bones not yet 
implicated ave so predisposed to mischief that they 
ought of tiecessity to be removed, it is sheer folly to 
imagine that gouging away a diseased portion of 
bone can have the effect of converting the remainder 
into such a perfectly sound condition as to emanci- 
pate it from this predisposition. Yet we find the 
following case reported by the high authority to 
whom I have alluded :— 

“The ankle-joint appeared sound; the articula- 
tions on the inner side of the foot were sound; there 
were several fistulous openings on the outer side of 
the foot, and the probe found the outer side of the 
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os calcis diseased, Another opening led to the dis- 
eased astragalus, and another to the cuboid. The 
disease appeared to be limited to the upper and 
anterior part of the os calcis, the anterior and outer 
portion of the astragalus, and the posterior of the 
cuboid. The parts were gouged away, and in so doing 
the large anterior synovial membrane between the 
seaphoid and cuneiform was laid open, The day after 
severe erysipelas set in, followed by suppuration in 
the sole and inner part of the foot, and the patient 
became so weak that amputation of the leg was 
obliged to be had recourse to.” 

Now as I have not this dread of ‘‘ predisposition,” 
as I believe that caries of the tarsal bones frequently 
results from disease originating in the soft structures 
of the tarsal joints, and as frequently extends to the 
hones from mere contiguity of surface, and, moreover, 
that the removal, without violence, of the carious 
portion of a bone will frequently arrest the disease 
in that bone altogether, I should say that, circum- 
stances contradicting Teale’s operation, the case just 
related was one to which subastragaloid amputation 
was especially adapted, when performed according 
to the method which I shall presently describe. 

I would submit, moreover, that the operation may 
also be performed with great advantage in such cases 
as the following related by Mr. Skey. In November, 
1858, he remoyed a considerable amount of diseased 
tarsal bones from the right foot of a patient. The case 
went on well for a month, when the disease returned, 
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and in May, 1859, Mr. Skey operated again, In 
his clinical observations, alluding to the proportion 
of failures in theso attempts (one in every three), he 
says it might have been preferable to have ampu- 
tated, but that he desired to give the man a chance. 
As the ankle-joint does not appear to have been 
implicated, I should in similar cases prefer subas- 
traguloid amputation in the first instance to gouging ; 
and in the event of the latter haying been tried and 
failed, I would certainly select the former rather 
than repeat the gouging or have recourse to amputa- 
tion of the leg. 

In ono case, instead of taking the flap from the 
sole of the foot, Malgaigne obtained it from the 
dorsum. The patient, a woman aged forty-two, had 
for three years suffered from disease extending from 
the scaphoid to the os calcis, but the ankle-joint 
remained sound. Gouging was had recourse to in 
the first instance, but the patient getting worse, 
Malgaigne operated by a dorsal flap. This sloughed 
away, but the wound ultimately cicatrized. The 
patient, however, subsequently complained that the 
weight of the body bore too much on the head of 
the astragulus, which in fact descended lower than 
the rest of the bone. By degrees she got over this, 
and when she left the hospital in April, 1846, she 
could walk comfortably. 

Maisonneuve appears to have performed the third 
subastragaloid amputation in France, He first cut 
the skin across at the posterior part of the heel; 
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then, bringing his knife forwards beneath the ex- 
ternal malleolus, cut from behind forwards along the 
outer border of the foot to the roots of the toes, eo 
as to make @ flap involving the skin of the entire 
dorsum of the foot. The flap united, but the pationt 
subsequently suffered greatly in walking, from the 
pressure on the head of the astragalus, which 
descended lower than the malleoli, the posterior 
part of the bone being apparently drawn up by the 
contraction of the tendo Achillis. 

M. Malgaigne also relates the case of a soldier 
operated upon before Sebastopol, in whom the 
astragalus, drawn up behind by the tendo Achillis, 
became anchylosed to the tibia, and thus prevented 
the stump resting flatly on the ground. 

In the year 1848, Mr, Simon introduced the 
operation into this country in the case of a boy 
aged fifteen, suffering from scrofulous caries affecting 
the front and outside of the tarsus, extending to 
the os caleis, but sparing the astragalus. Having 
ascertained that the astragalus and ankle-joint were 
healthy, Mr. Simon made his flaps as in Syme’s 
amputation; and, introducing his knife between the 
astragalus and calcis by cutting from before back- 
wards, detached the foot. The boy recovered with 
a good and useful stump; and, when seen several 
years afterwards, could wile well and without in- 
convenience. 

Mr. Simon's second case was not so successful, 
although the fatal termination can scarcely be 
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ascribed to the operation, performed on a railway 
labourer, aged twenty-five years, admitted into St. 
Thomas’s Hospital in the summer of 1853. A 
earriage wheel had passed obliquely over his foot 
from behind forwards and inwards, crushing every- 
thing in front of the line of the incision, and 
breaking and exposing the ‘under part of the os 
caleis, The same amputation was performed as in 
the former case, ‘The stump was nearly healed, and 
was apparently as satisfactory as could be wished, 
when, about a fortnight after the operation, the 
patient died of tetanus. 

Both Malgaigne and Maisonneuve allowed the 
head of the astragalus to remain; and we are led to 
infer that Mr. Simon pursued the same practice. In 
the two former instances we have seen that great 
suffering and inconvenience followed this practice, 
resulting from the tendo Achillis forming fresh 
attachments, and drawing the posterior portion of 
the astragalus up into the mortise of the tibia and 
fibula, by which the head of the bone, rendered 
unduly prominent, was forced downwards; so that 
the patients in walking rested on this process, 
instead of upon the broad under surface of the bone, 
as they should have done. ‘This inconvenience may 
be entirely prevented by removing the head of the 
astragalus at the time of operation, which can be 
done with perfect safety, and certainly a much 
better stump results from such proceeding. 

On the 24th September, 1863, the girl a portion 





THE HUMAN FOOT. 203 


of whose foot I had amputated by sawing through 
the cuneiform and cuboid bones, and whose case I 
alluded to in my second lecture, was readmitted 
with inflammation and pain in her other (the right) 
foot. The right ankle-joint appeared to be much 
swollen and inflamed, especially over its anterior 
and outer aspect. Entire rest upon a splint was 
ordered. The joint, however, still remained 
swollen, thickened, and painful, and at length the 
skin on the outer side ulcerated. Under tonics and 
nourishing diet, with perfect rest, the patient ap- 
peared to improve; but at the expiration of six 
months she became rapidly worse: several wounds 
opened in the neighbourhood of the joint, instep, 
and beneath the sole of the foot, with sinuses lead- 
ing to the bones in various directions. As her 
general health was giving way, I, in March, 1864, 
recommended the girl to have the foot removed 
at the anklejoint; and she: having consented, I 
proceeded to perform that operation. But a more 
careful examination under chloroform led me to doubt 
the necessity of sacrificing the ankle-joint, I con- 
sequently made an exploratory incision on the out- 
side of the foot, and with my finger found that the 
astragalus was sound, whilst the freedom with which 
the foot could now be flexed and extended showed 
also that the ankle-joint was free from implication. 
Under these circumstances, with the concurrence of 
my colleagues, I performed the subastragaloid am- 
putation by flaps as in Syme’s operation, difforing 
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only in making the posterior flap fuller than that 
adyised in the latter proceeding. 

In consequence of the amount of disease in the 
08 calcis the soft parts had become detached, so that 
very little difficulty was experienced in separating 
the posterior flap from the bone, or in subsequently 
introducing the knife between the astragalus and 
calcis and cutting the interosseous ligament. Having 
thus detached the whole of the foot with the excep- 
tion of the astragalus, I next removed the head of 
the astragalus, sawing through the neck of the bone, 
and, bringing the flaps together, united them by 
two or three sutures, taking care to leave their 
angles unclosed so as to admit of free discharge. 
The stump healed gradually, and without a single 
untoward symptom. ‘The patient's health slowly 
but surely improved, and at the end of three months 
she was discharged, being able to bear her weight 
upon her stump and-hobble about upon crutches. 
After a few months Mr. Ernst, the surgical mecha- 
nician, fitted her with artificial feet ; and she is hore 
in the College to-day for the purpose of being ex- 
amined, if you, Sir, and the rest of my hearers, 
would desire to do so. You will find that both the 
stumps are entirely healed, and sound. It is now 
more than two years since the last operation, and 
nearly three since the first. Notwithstanding the 
umount of disease in the tarso-metatarsal joints, and 
the proximity to those joints at which I sawed 
through the tarsal bones, as you have already seen 





THE HUMAN Foor. 205 


in the preparation before you, the stump has re- 
mained sound to the present day, and in the condi- 
tion in which you will now find it, The stump 
resulting from the subastragaloid amputation appears 
to me to be perfect. Itis round and of good form; 
the cicatrix is firm and well up in front; and the 
bottom of the stump is properly covered by the 
natural heel-tissue. She bas a certain amount of 
motion of the ankle-joint, and can now walk with 
the assistance of a single crutch, Not, as she will 
tell you, that she requires the crutch from inability 
to bear her weight upon the stumps, but because, as 
she says, the loss of the front of her feet causes such 
astrain upon the lumbar muscles when she walks 
without the crutch that she is prevented doing so by 
the pain referred to that situation, 

Subastragaloid amputation appears to have been 
performed up to this time in twenty-two cases. By 
M. Malgaigne six times, by M. Maisonneuve once, © 
by M. Nélaton once. M. Vaequez has collected nine 
other cases, all of which are stated to have termi- 
nated favourably. In Scotland, Dr, John Traill, of 
Arbroath, performed it once successfully. In Eng- 
land, Mr. John Simon has performed it twice, once 
successfully, and in the other case the patient died 
at the end of a fortnight of tetanus. Mr. Garner, 
of Stoke-upon-Trent, operated in one case, but he 
does not report favourably. And, lastly, I performed 
it once, in 1864, successfully. 

‘Thus we haye three amputations connected with 
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the ankle-joint: first, Syme’s, removing all the bones 
of the foot, furnishing an excellent stump, but the 
shortest limb; Pirogoff’s, removing all the bones of 
the foot except the tuberosity of the os caleis, also 
supplying an excellent stump, and a limb as much 
longer as the quantity of os calcis preserved ; and, 
lastly, the subastragaloid amputation, by which the 
astragalus and ankle-joint are saved, and an equally 
good stump and length of limb are bestowed on the 
patient as by Pirogoff’s method. Good as the sub- 
astragaloid amputation undoubtedly is, and satisfae- 
tory as have been the results in the case just related, 
it is in fitting cases capable of improvement in bwo 
essential points—firet, in the length of the limb, and, 
secondly, in the amount of leverage afforded for an 
artificial foot, and the consequent effects upon tho 
movements of the ankle-joint. Cases may occur in 
_ which, whilst the astragalus remains sound, disuaso 
or accident involving the other tarsal bones extends 
only to the anterior portion of the os calcis; as in 
the first case of Mr. H. Budd, of Worcester, in which 
the astragalus and os calcis alone remained uninjured, 
and the sound integuments were too scant to admit 
of a Chopart’s amputation. Here a modification of 
subastragaloid and Pirogoff’s amputation may be 
more beneficially employed, namely, to leave the 
anklo-joint intact, to remove the head and under 
surface of the astragalus, and cut away the whole 
of the os caleis with the exception of its posterior 
third, bringing that portion up and adapting it by 
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its cut surface to the under surface of the astragalus, 
Upon mentioning my views to my colleague, Mr. 
Canton, he not only entered into them warmly, but, 
with that courtesy for which he is proverbial, offered 
me the first case he might have to which the proceed- 
ing could be applied. He kept his promise, and by 
his great generosity I am now enabled to present 
you, not merely with « theoretical description, but 
with a living proof of the success of an opcration 
that has never, I believe, been performed before, 
either in this or im any other country. 

The patient, aged twenty-four, a native of Ayr- 
shire, about twenty years ago, during the winter, 
observed that his great toe became swollen and 
inflamed. He did not attach much importance to 
this at the time, as others of his family had their 
feet and toes similarly affected, caused, as it was 
supposed, by frost; und consequently no especial 
notice was taken of his condition. After continuing 
some time in this swollen state, matter formed, and 
discharged by three openings, all, as it were, con- 
nected interiorily. It next suppurated on the dor- 
sum of the foot at three places, extending in a straight 
line from the great too as far as the instep. Undor 
treatmerit, however, these wounds gradually healed 
up, and have remained so. Fora considerable time, . 
it might be two or three years, the disease was con- 
fined to the toc, and a peculiar excrescence was 
formed and gradually increased, but gave him little 
pain, so that he could go to school, or do what 
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he was able about a farm of ninety acres which 
his father tenanted, with slight inconvenience, 
although there was always more or less discharge. 
The next suppuration was towards the outside of 
the foot and near to the toes: it gradually formed 
into an exerescence similar to that on the toe, but 
this was removed by means of caustic, after which it 
quite healed up. By-and-by, however, new wounds 
formed round where the others had been, and re- 
mained until the operation. About twelve years 
ago the disease in the sole of the foot commenced, 
and since that period there have been several ab- 
scesses on the leg at different times and in various 
places, all of which, after festering, soon got well 
under treatment, and there has been no disease save 
that in the foot for several years, Until the last 
two years the disease had not materially interfered 
with his walking, but since then it has become much 
more troublesome from an acute puin in the region 
of the heel and ankle. He has always lived in the 
eountry, and enjoyed pretty good health except 
when matter was forming. He is the youngest of 
six sons, and has two sisters younger than himself, 
all healthy and strong. His father died at the age 
of seventy-six, and his mother is still alive, and the 
. relations of both are strong and healthy people. In 
the winter of 1864-5 the little finger of the hand on 
the same side as the diseased foot became similarly 
affected, and has remained so ever since. 
When admitted into Charing-cross Hospital the 
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patient presented a well-marked example of the fair 
varioty of scrofula. Tho foot was generally swollen 
and somewhat distorted. The soft parts had a brawny 
hardness, The great toc was so enlarged and mis- 
shapen as to appear elephantoid. In front of the 
ankle-joint, and particularly on the dorsum of the 
foot, there were many larger or smaller ulcerated 
openings, which gave issue toa strumous form of 
pus, without, however, such odour as would indicate 
the existence of diseased bones, nor did examination 
with a probe show that these latter were affected. All 
the joints seemed to be perfect, and it gave him no 
pain or inconvenience when they were moved. 

No plan of treatment, either local or general, 
having ever been of any avail, it was decided that 
the disease should be removed by operation; and, 
as I have before said, Mr. Canton most kindly allowed 
me to carry out my proposition, assisted by himself 
and my two other colleagues, Messrs. Hird and 
Barwell. 

The patient having been placed under the in- 
fluence of chloroform by Mr. Marshall, I commenced 
an incision beneath, and at the posterior angle of the 
external malleolus, and carried it forwards along the 
outer border of the foot to a point about half an 
inch anterior to the projecting base of the fifth 
metatarsal bone. [ then made a second incision 
along the inner border of the foot, commencing 
posteriorly about the centre and beneath the internal 
malleolus, and terminating anteriorly at a spot 

r 
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corresponding to the termination of the external 
incision, and then united the two by a third and 
semilunar incision, carried, with its convexity 
directed towards the toes, across the front of the 
‘sole of the foot well down to the bones. Reflecting 
this flap back as far as the projections on the under 
surface, and in front of the tuberosity of the os 
calcis, I carried a fourth incision across the dorsum 
of the foot, immediately behind the head of the 
astragalus. Then applying a saw upon the under 
surface of the os calcis as far back as I could, [ cut 
through the bone obliquely from below upwards and 
backwards. Next, resuming my knife, I entered the 
mediotarsal articulation, and passing the instrument 
under the head of the astragalus, and cutting from 
before backwards, in the direction of the anterior 
articulating surface on the os calcis, divided the 
interosseous ligament, and detached the front of the 
foot. I then sawed off the head of the astragalus, 
and with a pair of bone cutters (curved on the flat) 
removed the two articular cartilages on the under 
surface of this bone, and securing the two plantar 
arteries, thus completed the operation. The flaps 
were brought together by three wire sutures in 
front, the lower angles of the wound being left: open. 
‘The patient went on remarkably well. There has 
been no suppuration in the course of the tendons, no 
secondary hmmorrhage, nor any constitutional dis- 
turbance. A yory few days after the operation he 
said he was much more comfortable than he was 
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before it was performed. He is now waiting in an 
adjoining room that you may examine him for your- 
selves ; and, as I believe the operation to be original, 
Thaye yentured to designate it in the table before 
you as my own. 

The following woodcut engraved from a pho- 
tograph, taken from the patient before he returned 
home, shows the length of the stump as compared 
with the sound limb :— 


Since the foregoing was written, I have received 
the following satisfactory letter from my patient -— 
r2 
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“Croxy Hitt, Forres, 
“29nd November, 1866. 


“Dear Sm,—It affords me great pleasure again 
to inform you of the progress of my stump, and to 
say it has greatly improved since I last wrote you; 
so much so, that the wounds are now entirely 
closed, except a small part of the old sore, which 
is still a little open, but also improved. My stump 
can now bear the pressure of eight stones without 
inconyenience to me. Many thanks for your yery 
kind letter, and with much esteem and sincere 
gratitude, 


dt remain, 
“Yours most respectfully, 


R. M.” 
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The annexed woodcuts show the skeleton of the 
stump after Syme’s, Pirogofi’s, Lignerolles’, or sub- 
astragaloid, and my amputations. 
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DISLOCATION OF THE ASTRAGALUS 


‘WINK THE LOWER ENDS OF THE TIBIA AND FIMULA. 


Placed between the lower end of the tibia and the 
foot, destined not only to sustain the weight of the 
body and to transmit it to the foot, but to effect this 
under all circumstances and at all angles—unaided 
by muscular attachments, connected posteriorly with 
the os calcis by ligaments only, but loosely in front 
with the almost plain surface of the seaphoid bone, 
and allowed a considerable amount of motion, it is 
not surprising that the astragalus should frequently 
be displaced, that such displacements should oceur 
in almost every direction, and that it should some- 
times be isolated from its natural situation altogether ; 
that it should cling to the tarsal bones, on the one 
hand, allowing the bones of the leg to be separated 
from it, and, on the other, that it should cling to the 
latter and desert the former. 

Mr. Turner, of Manchester, the great English 
authority on dislocations of the astragalus, enumerates 
eight varieties as to direction—namely, forwards, 
inwards, outwards, backwards, forwards and inwards, 
forwards and outwards, outwards and upwards, and 
outwards, downwards, and backwards. He also 
elassifies dislocations of the astragalus under two 
heads—partial and complete, subdividing the latter 
into direct and indirect, and both into simple, 
compound, and complicated—iv., with fracture. In 
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all these varieties the head of the astragalus has left 
the scaphoid cavity; but on the table before us we 
have a preparation belonging to my colleague, 
Mr. Canton, in which the displacement is confined to 
the body of the bone, its head remaining in situ. 
The preparation was taken from a body sent in for 
dissection; the symptoms during life, or the nature 
of the accident, therefore, could not be ascertained ; 
but the form of displacement is so unusual that I 
would fain refer you for an account of the dissection 
of the part to Mr. Canton’s work, Surgical and 
Pathological Observations.” 

Tn the year 1844 I read a paper before the Medico- 
Chirurgical Society direeting attention to a very rare 
form of accident—namely, ‘Dislocation of the 


Astragalus with the lower ends of the Tibia and 
Fibula inwards.” At that period, although I 
took great pains in the matter, I could only meet 
with the accounts of three cases of a similar 


nature, 

Case 1 is related by the late Sir A. Cooper, 
“Here,” he says, “the protuberance of the os 
calcis had nearly disappeared; but the os calcis 
laterally, and on the outer side, projected much 
beyond the outer malleolus, under which, however, 
was a remarkable depression. Just below the inner 
malleolus was a remarkable and unnatural projection: 
the whole foot seemed somewhat displaced outwards, 
the toes turning out. The dislocation was reduced, 
and the patient recovered.” 
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Case 2 is described by Dupuytren as “a fracture 
of the fibula, with dislocation of the foot inwards.” 
The inner malleolus with the astragalus projected 
inwards; the foot was thrown outwards, with a 
considerable cavity in the situation of the external 
malleolus. The dislocation was never reduced. 

Case 8 is that of the preparation before you, taken 
from an old man who, two years before his death, 
fell down stairs and dislocated his ankle. The 
dislocation was never reduced, and the patient could 
only walk with the aid of a stick. The late 
Mr. Howship, who attended him at the time of his 
death, relates that at that time the axis of the tibia 
was directed inwards and forwards, the foot 
projecting externally with the sole looking down- 
wards. There was a considerable projection of the 
inner malleolus, with fulness and swelling of the outer 
ankle. The preparation shows that the astragalus, 
with the lower ends of the tibia and fibula, had been 
thrown inwards, the lower and posterior portion of 
the external malleolus resting on the superior and 
internal surface of the protuberance of the os caleis, 
immediately in front of the insertion of the tendo 
Achillis. The tibia, fibula, and astragalus are 
anchylosedj together, and are united by a similar 
process to the os calcis. The direction of the 
astragalus is completely reversed, now being irom 
behind forwards and outwards, but its head remain- 
ing articulated with the scaphoid bone. Obliteration 
of the astragaloid cayity has commenced by the 
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deposition of ossifie matter on the posterior articu- 
lating surface. The caleis is somewhat separated 
from the cuboid bone. At the lower end of the 
fibula is a remarkable hook-like process of newly- 
formed bone, placed at the anterior margin of the 
external malleolus, with a groove or canal directed 
from behind forwards for the lodgment of the 
tendons of the peronei muscles, which, having been 
deprived of their normal support by the displace- 
ment of the fibula, were thus adapted to the altered 
relation of parts. The bones of the great toe are 
drawn inwards, in all probability from the tendon of 
the flexor longus pollicis having been kept for so long 
aperiod upon the stretch, 

The following are the particulars of my own 
case — 

IM ) astrong, healthy man, aged twenty-four, 
was admitted under my care into Charing-cross 
Hospital on Saturday evening, 5th December, 1840. 
I saw the man on the following Monday. The 
fibula was fractured at about three inches above the 
external malleolus ; the axis of the tibia, instead of 
falling on the centre of the foot, was thrown inwards 
and slightly forwards, giving the leg the appearance 
of being twisted in that direction. The position and 
direction of the foot were not materially altered, ex- 
cepting that it projected greatly outwards and the 
toes turned slightly outwards; but its dorsum looked 
directly upwards, as in the natural condition. 
Carrying my finger along the outer border from the 
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heel forwards, I could feel the anterior extremity of 
the os calcis uniting with the cuboid very distinetly; 
whilst above was a considerable cavity in place of the 
prominence formed by the astragalus and external 
malleolus. I could likewise, by pressing my finger 
along the dorsum of the foot, distinguish a cavity 
behind the posterior margin of the scaphoid bone. 
On the inner side of the foot was a prominence cor- 
responding to the internal malleolus, of which the 
lower margin could be distinctly defined; and 
anteriorly and inferiorly another projection, more 
prominent, evidently caused by the head of the 
astragalus, over which the skin was tense, thin, and 
vesicated. ‘The distance between the lower end of 
the inner malleolus and the sole of the foot was 
diminished about an inch. The ankle-joint was 
still capable of flexion and extension, and there was 
considerable motion in the centre of the foot corre- 
sponding tothe caleaneo-cuboidal articulation, forming 
as it were a double joint. From the projection 
outwards of the foot, the direction of the tibia 
(downwards and inwards), the situation of the 
projections on the inner side of the foot, the cavities 
on its upper and outer surfaces, the absence of the 
external malleolus, the increased pliability of the 
centre of the foot, the integrity of the ankle-joint, 
and the different measurements already described, 
concluded that the astragalus had been foreed from 
without inwards from the upper surface of the os 
calcis, carrying with it the lower ends of the tibia and 
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fibula; and I consequently designate the accident a 
dislocation of the astragalus with the lower ends of the 
tibia and fibula inwards, as denoting the parts actually 
displaced. After considerable difficulty I succeeded 
in reducing the dislocation ; but three days afterwards 
the integuments over the point of pressure sloughed, 
as did subsequently the internal calcaneo-scaphoid 
ligaments. The astragalus, thus no longer re- 
strained, gradually twisted round upon the os calcis, 
until at length a large portion of its head projected 
through the wound. I therefore with a saw removed 
the protruding portion, and the patient recovered 
and left the hospital seven months after the accident, 
I saw him four years afterwards. He could then 
walk without stick or artificial support of any kind, 
and was able to do his work at Messrs. Combe and 
Delafield’s brewery as well as ever. 

I believe that I was the first to point out the true 
eharacter of this accident, which, as we have seen, is 
one of very unusual occurrence. It is certainly 
very gratifying to find one's labours appreciated. 
T have the double gratification of finding my labours 
not only appreciated by M. Vidal de Cassis, but 
appropriated by him word for word in his “ Patho- 
logie Externe,” without the slightest acknowledgment 

sof the source whence he obtained his information. 
And I have the additional gratification of finding an 
old friend and pupil publishing a paper upon this 
same accident, and quoting M. Vidal de Cassis as 
the great authority on the subject. 
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In the Medical Times of 1845-46 we read of a 
patient taken to Guy’s Hospital labouring under 
simple dislocation of the astragalus from the calcis 
and scaphoid, retaining its conneetion with the tibia 
and fibula without fracture of these bones. All 
attempts af reduction failed, and, constitutional 
symptoms having supervened, the leg was amputated. 
‘The tibialis posticus was found displaced from the 
natural groove on to the front of the tibia, and the 
flexor communis digitorum from the same groove 
into that of the flexor longus pollicis. The posterior 
tibial nerve was violently stretched. The patient 
died in a few days. 

Dr. Fayrer, the senior surgeon of the Medical 
College Hospital at Calcutta, relates a similar case 
in his “Clinical Observations in Surgery,” under 
the title of Subastragaloid Dislocation. The parts 
were reduced under chloroform. Iced water was 
applied continuously for forty-eight hours, and the 
patient did remarkably well. 

Since the delivery of this lecture, Dr. Wilson, of 
Clay Cross, Derbyshire, has kindly furnished me 
with the following case, for the notes of which I am 
indebted to Mr. Grellet, of Oxford, late assistant- 
surgeon to the Clay Cross Collierios. 

A man was admitted into the Clay Cross Colliery * 
Hospital, on 8th August, 1866, with complete 
compound dislocation at the left, astragalo-scaphoid 
joint; the foot with its sole turned inwards and 
upwards, and the tibia, fibula, and astragalus 
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protruding through a wound four inches in length 
on the outside of the instep. There was no fracture 
whatever, and the astragalus, whilst retaining intact 
its articulation with the tibia, was completely torn 
away from the seaphoid and os calcis. The dis- 
placement was reduced, the wound brought together 
with sutures, and a splint applied to the inside of the 
left foot and leg, which were placed on a pillow, the 
leg being flexed, and its inner side resting on the 
pillow. 

October 15.—Wound of dislocation quite healed. 
The astragalus can be felt through a wound on the 
inner side as if it were being gradually thrown off 
by necrosis. 

Small sinuses continued to open and heal up; 
dead bone was felt, and apparently the entire 
astragalus was dead. The man, however, got 
sufficiently well to be discharged from the Hospital 
at Christmas, 1866. He continued to attend as an 
out-patient, but any long walk occasioned erysipe- 
latous redness over the instep. His general health 
throughout was fairly good. 





LECTURE VI. 
EXCISION OF THE ASTRAGALUS. 


Mr. Parsipent ann GENTLEMEN, 


I will not attempt to describe the directions in 
which the force must necessarily be applied to cause 
the various dislocations of the astragalus enumerated 
in my last leeture. The inquiry would at best be 


but theoretical, and would lead, I fear, to but little 
practical information. I therefore propose in this 
lecture to confine myself to the consideration of the 
principles of treatment of dislocation of the astragalus 
itself, uncomplicated by displacements of other bones; 
and for this purpose I would restrict these accidents 
to four classes—namely, Partial, Complete, Simple, 
and Compound: the latter including all cases with 
direct wounds, whether complicated with fracture of 
other bones or not. 

The great desideratum here, as in dislocations of 
other joints of the body, is undoubtedly reduction; 
but the distinction betwee: cations of the as- 
tragalus and those elsewhere consists in this; that 
whereas, in the latter, if reduction cannot be effected 
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comparatively little inconvenience results beyond the 
loss of the joint and the consequent deterioration of 
the use of the limb; in the former, the displaced 
bone, acting as a foreign body, creates such an 
amount of local mischief and constitutional dis- 
turbance as not only to menace limb, but life, and 
frequently to require a serious and difficult operation 
to avert the consequences threatened. 

In treating of reduction, we cannot overlook the 
obstacles which present themselves in the obliteration 
of the space previously occupied by the astragalus, 
from the drawing together of the tibia and os caleis 
by the action of the muscles surrounding the ankle- 
joint, in the direction of the dislocations, which, as 
we have seen, presents eight varieties—forwards, 
backwards, inwards, outwards, forwards and inwards, 
forwards and outwards, outwards and upwards, and 
outwards, downwards, and backwards; and lastly, in 


the situation, condition, and position of the bone dis- 
placed. 
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I am indebted to Dr. Hulme, of Dunedin, for 
the photograph whence the wood-cut is taken, 
representing the comparatively rare form of disloea- 
tion of the astragalus backwards and inwards, 

‘The extent to which the space previously oceupied 
by the astragalus is obliterated will depend very 
much upon the length of time which has elapsed 
between the accident and the period at which the 
efforts at reduction are made. If seen soon after the 
accident, there will be comparatively but little dimi- 
nution of space, as long muscles, when ealled upon 
to accommodate themselves to altered relation of 
parts, do not at once effect their greatest contraction, 
but shorten by degrees. True it is that when this 
shortening is accomplished, it becomes more con- 
firmed, and is overcome with greater difficulty as 
time progresses, until at length the eavity is entirely 
obliterated. 

We must remember, however, that the progress of 
science and surgery has furnished us with means of 
overcoming these obstacles which were unknown to 
our forefathers. Chloroform and tenotomy enable 
us now to effect reduction in cases in which it was 
regarded as an absolute impossibility prior to their 
discovery. Division of the tendo Achillis in dis- 
location of the astragalus appears to have been first 
advocated and practised by Velpeau, Gerdy, and, in 
this country, by Mr. Campbell de Morgan: whilst 
eutting the tendons passing behind the ankle-joint to 
the foot was foreshadowed by Mr. Crosse, of Norwich, 
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and advocated by Mr. Canton, who throws out a 
like suggestion in his “Surgical and Pathological 
Observations.” The practice of dividing the tendo 
Achillis has been pursued in several instances with 
great success, 

Case 1.—Samuel B—— was admitted into Guy’s 
Hospital, under the care of Mr. Bryant, having 
fallen upon his right foot from a height of twelve 
feet, and obliquely fractured the right astragalus, 
and dislocated its upper articular surface forwards. 
‘The foot was much contused and injured; and in 
front of, and slightly below, the outer mulleolus, 
was a projection, ovidently of tho astragalus, or 
rather of its superior surface. The superior and 
external articular facets were readily made out. 
Chloroform was administered, and the tendo Achillis 
divided; and Mr. Bryant, steadily pressing his 
thumb upon the displaced and fractured bone, after 
some little manipulation, returned it to its place 
without much difficulty. The limb was put up in 
splints, and recovery followed without a bad 
symptom. The man left the hospital in two 
months, with good movement of the joint, 

Case 2.—A woman, aged sixty, was brought to 
the Middlesex Hospital from the country, in 
February, 1866, a few hours after having been 
thrown from a light cart, and was placed under the 
care of Mr. Moore, Her right foot had come to the 
ground with great violence, tearing her boot, The 
instep and outer ankle were largely swollen with 

Qa 
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extravasated blood, and in tho swolling the head of 
the astragalus and its lower sharp outer edge could 
be felt, The inner side of the foot was concave 
and shortened. The prominence of the internal 
malleolus was lost, that process having sunk into 
the calcaneo-seaphoid socket, from which the astra- 
galus had been dislodged. Attempts to reduce the 
bone were made at the time of the accident, and 
subsequently by a medical man in the neighbour- 
hood. They were renewed by Mr. Moore after her 
admission to the hospital, when she had been 
placed under the influence of chloroform; but they 
all failed. Mr. Moore then, on the principle 
originated by Mr. De Morgan for the treatment of 
oblique fracture, divided the tendo Achillis, and 
returned the head of the bone to its socket on the 
seaphoid with moderate force. 

Mr. Moore informs me that, to his knowledge, 
section of the tendo Achillis and division of the 
tibialis anticus were suggested as far back as the 
year 1850, in a case wherein the attempts to reduce 
the bone were unsuccessful. Unfortunately the 
suggestions were not adopted. 

Mr. Crosse, of Norwich, in the year 1848, in a 
case of dislocation of the astragalus upwards and 
outwards, after unsuccessful attempts at reduction, 
divided the tendo Achillis, when the bone returned 
somewhat suddenly into its place, and the shape of 
the limb was restored, 

MM. Thevenot and Lucien Boyer relate a case of 
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complete dislocation of the astragalus inwards, In 
1842, a drunken Lancer fell and dislocated the 
astragalus; the foot was turned in, and pointed 
forcibly downwards from contraction of the tendo 
Achillis. M. Thevenot divided the tendo Achillis, 
and reduced the dislocation. The patient recovered. 

Mr. Turner, on the other hand, objects to 
division of the tendons in these cases, and even 
throws doubt upon the propriety of reducing com- 
plete simple dislocations of the astragalus at: all. 
He says, “ We must hore revert to the observations 
which we made when speaking of reduction— 
namely, that tho astragalus may be so isolated from 
its soft attachments from which the periosteum 
derives its vessels, as to render the death of the 
bone inevitable, in which case it would act as a 
foreign body, and more harm than good would 
result from its replacement. Secondly, if the 
tendons were cut through behind the ankles, they 
would be retracted in their sheaths so as to lose all 
attachment to the bones of the foot.” Mr, Turner, 
in this paragraph, seems to me to have been inspired 
with the dread of evils for which there is little or no 
foundation. The records of surgery amply prove, 
what Mr. Turner also advances, that in many cases 
of dislocation forwards, inwards, and outwards, 
simple as well as compound, the bone has sloughed 
when allowed to remain unreduced ; but as far as I 
have been able to discover of dangor in reduction, 
it entirely disproves Mr, Turner's theory, as in no 

Q2 
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instance have I found reduction of complete simple: 
dislocation of the astragalus followed by the mis- 
fortunes he has imagined; and, moreover, although 
he has himself given cases proving the converse 
proposition, he does not advance a single example 
to confirm his views. 

So likewise in support of his objections to 
tenotomy, Mr. Turner quotes a case wherein the 
“Jate Mr. Wilson removed a part of the peroneus 
longus tendon, which was followed by shrinking 
and contraction of the muscle to the full extent, and 
consequently its use was lost.” But it should be 
borne in mind that in these cases it is not proposed to 
remove any portion of tendon, but simply to cut it 
through, and that it doos not necessarily follow that 
the section must be made behind the ankle, or 
within the sheath. Mr. Turner does not, however, 
so entirely object to division of the tendo Achillis 
in partial dislocation. He admits that it may in 
these cases be regarded as a means of facilitating 
reduction, and from this point of view justifiable. 

Lut if we divide the various tendons, and still fail 
in reducing the bone, in what position do we place 
the patient? Can we still remove the bone? Can 
wo safely leave it where it is, or must we proceed at 
once to amputation? These questions are best 
anawered by the following valuable and interesting 
case recorded by Mr. Busk:—A man, aged forty- 
seven, came under his care on June 14th, 1850, 
with fracture of the lower third of the left leg and 
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dislocation of the astragalus. On tho next day, as 
there was great pain, and the limb could not be 
kept in position, Mr. Busk divided the tendo 
Achillis and the tendons of the tibialis anticus and 
extensor longus pollicis muscles. This diminished 
the deformity, but the astragalus could not be 
reduced. On Juno 17th the skin over the bone 
began to slough. July Ist: The slough was 
removed, exposing the anterior surface of the bone, 
25th; As the discharge was fetid and the bone dark- 
coloured, Mr. Busk removed it. The patient in 
the following November could bear considerable 
weight on the limb. 

On the other hand, many cases are related 
wherein the bone has been returned without any 
proceeding of the kind, and this should always be 
attempted in the first instance, since we see that teno- 
tomy is not always successful, and it is obviously 
better not to divide the tendons unnecessarily. 

Dr. Hoskins, of Sydney, New South Wales, had a 
case in which a young man, aged twenty-three 
years, jumped down three steps and fell, dislocating 
his loft foot, tuning it inwards and upwards, and 
displacing the astragalus forwards, without fracture 
cither of the tibia or fibula. The knee being held by 
assistants, Dr. Hoskins forcibly depressed the front 
of the foot, at the same time pressing with his thumb 
on the bone, and making counter-pressure on the os 
calcis with the palms of his hands. He in this way 
returned the bone to its place. 
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Boyer relates the case of a farmer, aged thirty- 
eight, who on September 8th, 1848, fell from his 
horse, and dislocated the astragalus of his right foot. 
The foot maintained its normal position. The astra- 
galus was tumed over on its inner side, with its head 
lying immediately under the skin, which was power- 
fully stretched, smooth, polished, and discoloured. 
The external surface of the astragalus looked up- 
wards, the inner malleolus resting upon it. Cold 
lotions were applied, opium given, the patient largely 
bled, and the next morning placed under the 
influence of chloroform, when M. Boyer made two 
assistants grasp the knee, and two others extend the 
foot. He then pushed the astragalus back into the 
gap thus obtained, and next placing his knee under 
the outer edge of the foot, he produced exaggerated 
adduction, at the same time pressing with all his 
might on the upper border of the astragalus with 
both his thumbs. This was completely successful ; 
the displaced bone turned up, and resumed its wonted 
position with a loud crack. The shape of the foot 
became at once normal, and it could be moyed with- 
out pain. No constitutional irritation followed; the 
swelling gradually subsided, and tho patient re- 
covered completely. 

A man fell from a tree in 1788, and luxated 
his foot outwards and the astragalus forwards and 
upwards (a simple dislocation). Desault reduced 
the bone, and on the thirty-ninth day the patient left 
tho hospital cured, able to walk without lameness. 
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Mr. Barwell has recently reduced a simple dislo- 
cation of the astralagus in a patient at the Charing 
Cross Hospital. 

Mr, Turner contends that when, in addition tothe 
approximation of the tibie and fibula to the os calcis, 
the astragalus is immovably fixed in its new situation, 
reduction is almost impossible; but when the bone 
is reversed in position, or thrown out of its natural 
axis, it is absolutely so. Boyer’s remarkable caso, 
which I have just related, would seem to be an 
exception to this general rule. By tho table furnished 
by Mr. Turner, we find but six reductions out of 
forty-five complote dislocations of this bone, In 
complete compound dislocations of the astragalus 
alone, without fracture or solution of continuity and 
connexion in the bones and joints of the tarsus, he 
condemns all attempts at reduction as not only 
hopeless, but prejudicial ; and says that extirpation 
should always be performed at once. 

This question seems to me to remain open for 
further consideration. It is by no means so certain 
that opinions thus decidedly expressed by so high 
and so deservedly respected an authority may not 
have had their effect, and prevented surgeons making 
the effort. Undoubtedly mischief did sometimes 
accrue from torturing attempts at reduction, and a 
simple was sometimes in this way converted into a 
compound dislocation. Sir A. Cooper admits that 
in one case which he witnessed sloughing of the 
integuments was brought about by the continued 
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extension and force used to reduce the bone. And 
Mr, Turner rofers to a more recent instance, in which 
diffuse cellular inflammation, extensive suppuration, 
fascial sloughing, and death in all probability arose 
from reiterated violent efforts to reduce an irreducible 
dislocation. 

Wo must all agree in deprocating hopeless 
endeavours or undue violence and perseverance in 
making attempts of any kind; but there is a wide 
difference between employing and improperly pro- 
longing violent and injurious efforts and making no 
efforts at all. In the present day we possess in chloro- 
form a powerful adjunct unknown to Sir A. Cooper 
and to the surgeons who practised within a very few 
years of the date of Mr, Turner's paper. 

The question, after all, resolves itself into this: Is 
@ patient who has suffered from either a simple or a 
compound dislocation of the astragalus in as good a 
position when that bono is returned to its natural 
situation as when it is removed altogether? 

It would seem that in these accidents we have but 
three alternatives: to reduce the bone; to excise it; 
or to amputate the limb altogether. Saye in disloca- 
tion backwards, we cannot safely leave the bone in 
its abnormal situation. It will in most cases require 
to be removed sooner or later. When dislocated 
forwards, inwards, or outwards, even though there 
be no wound in the skin, experience shows us that 
if allowed to remain unreduced the bone will in most 
instances die. On the other hand, in Boyer’s case, 
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notwithstanding the dislocation was complete and 
the bone thrown on to its side, a perfect cure resulted 
after the bone had been returned to its natural posi- 
tion; and the same result is stated to have attended 
the caso of the late Mr. Ransome and others. 

It very rarely occurs that the bone isso completely 
isolated that all its natural connexions with the soft 
parts are destroyed; and even when this does occur, 
I may, in this placo, be forgiven for still recalling to 
remembrance and attaching great value to the lessons 
inculeated and the experiments related by Hunter in 
his great work upon Inflammation. I would, more- 
oyer, submit that there is no comparison between the 
condition of the bone when displaced and isolated, 
and that of the same bone when, haying been so 
isolated and displaced, it ix again restored to its 
natural situation. In the former instance, it is, soto 
speak, cast upon a barren rock; in the latter, it is 
returned to its native soil, where every appliance for 
its nutrition and reparation already awaits it. 

In all cases of dislocation, therefore, whether 
simple or compound, partial or complete, I would 
make an attempt at reduction, especially when 
but little time has elapsed since the accident. I 
quite admit the unpromising condition of affairs 
when the tibia has come into perfect approxi- 
mation with the os calcis. I also admit that in 
complete compound dislocation the case may wear 
@ more serious aspect from the size of the cavity 
exposed; but this is, after all, a question of degree 
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only. The cavity has been opened into, again and 
again, in compound fractures and dislocations of the 
ankle-joint, and yet the patients have done well. 
Still I would say that the attempt should be made. 
Everyone now knows how contracted muscles will 
yield under chloroform, and we have already seen 
how this yielding may be augmented by tenotomy; 
so that, with these adjuncts, the amount of violence 
required in the times to which Mr. Turner refers are 
now not only unnecessary but unjustifiable. 

‘The two following cases in a great degree support 
the views here expressed :— 

Mr. Burnett, of Winchester, was called to a 
Colonel G—, aged sixty, who, whilst hunting, 
met with sn accident in which he sustained a 
compound dislocation of the astragalus and scaphoid 
bones. Mr. Burnett reduced the dislocation, and 
the patient got well. 

Mr. Garland, of Liverpool, was called to a child 
aged four years, who had sustained a severe lacerated 
wound extending from the inner border of the arch 
of the right foot to its outer border. The os navicu- 
lare was dislocated upwards, and protruded through 
the wound, its attachments with the cuneiform bones 
being entirely separated, whilst the foot and leg 
were much contused. The child having been 
submitted to chloroform, Mr. Garland ascertained 
that no fracture had taken place. He therefore 
cleansed the wound and bone from foreign matter, 
and with considerable difficulty reduced tho bone, 
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He then dressed the wound with wet lint, and placed 
the limb on an outside splint, with the knee flexed. 
The wound healed in six weeks, but for safety the 
child was mado to wear a pad in the sole of the foot 
for another six weeks. When she left the hospital, 
the foot was slightly everted, and its arch less than 
that of the other foot, but she could make good use 
of it. A year afterwards she was seen running about 
the streets burefooted. 

In some rare instances the position of the bone 
negatives all attempts at reduction. Dupuytren, 
‘Turner, and others, have found it completely turned 
over upon itself, so that its inferior surface had. 
become its upper. In such eases as these, attempts 
at reduction would not only be useless, but obviously 
improper. 

Excision of the astragalus may probably rank 
amongst the most ancient of the operations upon the 
foot, It is stated to have been performed for the 
first time by Fabricius, of Hildon, in the year 1582; 
and this tradition has been handed down from 
generation to generation to the present time. 
Nevertheless, the tradition is erroneous Fabricius 
did not perform the operation at all. He merely nar- 
rated a case operated upon by another surgeon, whose 
name he neither had the candour nor the generosity 
to publish, and therefore carefully suppressed. That 
I may not be supposed to detract unfairly from his 
merit, I will allow him to speak for himself, in a 
report dated 11th November, 1608, addressed to 
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‘the most noble and learned man, Master Philibert 
Sarazen, the most renowned doctor of medicine at 
Lyons, the only friend of the great James Antonio 
Sarazen, by William Fabricius Hildanus:— 

“The Reverend Master Woolfbrand, of Dusburg, 
a faithful and excellent minister of the divine word, 
@ man conspicuous for piety, virtue and learning, of 
mature age, strong and fleshy, about the year 1582 
(if 1 remember right), in the winter, when the 
ground was covered with ice, had been sent for to 
the next village to visit a sick person; and on his 
return, in jumping from a bank about three feet 
high, he so twisted and broke his right foot, that 
the whole of the os tali or astragalus, was not only 
displaced, but the ligaments by which it is bound to 
the other bones being broken, it burst through the 
skin under the internal malleolus, and hung out. 
When he was carried home, a surgeon was sent for, 
who, seeing that the bone was altogether separated, 
and only hanging by some fibres, cut it off, and 
applied medicaments to stop the bleeding. Shortly 
afterwards, those illustrious men, Master Galenus 
Wierus, and Master Cosmus Slotanus, my most 
honoured master, were called in. They prescribed 
low diet, evacuated bad humours from the body, let 
blood, and applied anodynes, and pus-moying 
remedies to the wound. They prevented the out- 
burst of humours by repellants, or preventives, as 
they call them. ‘The cure was difficult, painful, 
and long, although many friends, who were also 
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learned men, were in attendance. For although 
the surgeon of Dusburg was highly esteemed in the 
profession, nevertheless sometimes John Wierus, 
sometimes Galenus Wierus, sometimes Solinander, 
all men of the greatest celebrity, and attendants of 
the Prince of Cleves, visited him, and prescribed all 
that they thought necessary. I also, together with 
the renowned Master Cosmus Slotanus, of Dussel- 
dorf, often went to him. So, by Divine Providence 
alone, he at length so far recovered that he was 
even able to walk without a crutch, as I myself saw 
in the year 1599, when I was called in to that pious 
and honourable man, Master Simon Engelgraff, who 
was grievously bitten by a dog.” 

From this letter, we may rest assured that the 
first operation for the removal of the astragalus was 
performed by the surgeon of Dusburg, and not by 
Fabricius of Hilden. And we may feel equally 
certain that, for some reason or other, the name of 
the former was purposely suppressed. The opera~ 
tion remained in abeyance for a century and a half, 
when Broglie revived it in the year 1741. His 
example was followed by Aubray and Ferrand ; by 
-Marrigue, in 1782; and by Desault, in 1788, since 
which period it has become an established proceed- 
ingabroad. Stevens appears to have introduced the 
operation into America in the year 1826. Trye, of 
Gloucester, was the first to perform it in England, in 
the year 1789, upon a patient who had experienced 
compound dislocation of the bone. He was followed 
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by Hoy, of Leeds, in 1804; by Perey, in 1811; Evans, 
in 1815; the late Sir A. Cooper and Mr. Green, in’ 


astragalus moro frequent] 

in Europe, either past or present, although a quarter 
of a century elapsed between his fifth and sixth: 
case, He, with a kindnoss for which I cannot feel 
too grateful, not only furnished me with the parti« 
culars of the ten cases which he performed, but also. 
entrusted me with his valuable collection of pre- 
parations, &e., for the purpose of illustrating this 
lecture. 


Sinco this period, the operation has beeome more 
generally established ; so that I have been enabled 
to collect tho particulars of 109 cases of complete 
excision of the bone performed by British and 
Foreign surgeons. Next to Mr. Smith, of Leeds, 
my colleague, Mr. Canton, has removed the astra~ 
galus most frequently. He has operated three 
times; Mr. Milner, of Manchester, twice; the late 
Mr. Statham, twice; M. Houghton, twieo; Mr. 
Delagarde, of Exeter, twice; Mr. Garner of Stoke~ 
upon-Trent, twice, and Mr. Timothy Holmes, twice. 
Many more surgeons have removed the bone onee. 
They are too numerous for me to mention here; 
but their names are registered on the table before 

ue 
To Mr. Busk is the honour due of applying this 
operation to disease. He removed the astragalus 
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for caries in the year 1850 from a man aged forty- 
seven, and the patient did well. Up to the present 
time but three other eases have been recorded in 
England: one by Mr. Erichsen, one by Mr. Holmes, 
and the other by the late Mr. Statham. 

Partial resection of the astragalus has, doubtless, 
been more frequently performed; but whether the 
cases have been unsatisfactory, or have not been 
considered of sufficient importance, there are by no 
means so many recorded. Many of my friends who 
haye kindly furnished me with information, have 
remarked: ‘I frequently gouge away portions) of 
the astragalus;” but they have not supplied me 
with details that I could register. 1 have been 
enabled, therofore, to collect but 10 cases of partial 
resection performed abroad; and but 17 cases 
operated upon by British surgeons—in all, 27. 

Severin was the first who attempted to preserve a 
portion of the bone. He, in 1646, resected carious 
portions from the astragalus, &c., with a red-hot 
knife, and the patient recovered, In the year 1716 
Goucy removed the lower end of the fibula three 
inches above the malleolus, which projected through 
the wound in a case of compound fracture. He 
subsequently removed a portion of the astragalus 
which had necrosed. Nevertheless, and in spite of 
other mischief, the patient recovered. 

Tn England, Ramsey, in 1792, Batley, in 1797, 
Chorley, in 1805, Lynn, of Bury, Smith, of Leeds, 
Solly, Thorpe, of Manchester, Gaskell, of Man- 
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chester, Lowe, of Bristol, 8. Hey, of Leeds, Adden- 
brooke, and Wakley, have all endeavoured to pre- 
serve a portion of the bone, and with varied success, 

Of the 27 cases of partial resection, 13 were for 
compound fracture and dislocation, 1 for simple 
dislocation, 3 for simple dislocation and secondary 
caries, 8 for disease (caries); in 2 the cause was not 
stated. 

Of those operated upon for compound fracture 
and dislocation, 12 had good results; 1 remained 
stiff and painful. 

The patient upon whom partial resection was per- 
formed for simple dislocation underwent secondary 
amputation, and died, 

Of the 3 for simple dislocation and secondary 
caries, all recovered completely. 

Of the 8 for disease (caries), 5 terminated well; 1 
terminated in anchylosis; in 2 the result was not 
stated. 

Some very interesting points of practice remain 
to be noticed in connexion with excision of the 
astragalus—as to the cases in which it should be 
performed, the period at which it should be done, 
and the extent to which it should be carried. 

Mr. Turner, and most other surgeons of experience, 
agree that in cases of simple fracture of the bone 
without displacement, and in all cases of partial 
dislocation, either simple or compound, we should 
trust to nature, and leave the bone alone, even 
though it cannot be returned to its natural position, 
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ng experience has shown that pationts do very 
well under such circumstances. In completo com- 
pound dislocation, on the other hand, both Sir 
William Fergusson and Mr. Turner condemn the 
bone altogether, and advise its removal at once, 
without any effort being made to reduce it. Having 
already ventured to oppose this doctrine, I will 
content myself with expressing the opinion that, 
when it can be done without undue violence, the + 
bone should always be reduced ; for whilst we may 
even now be considered as being merely in the 
infancy of our knowledge in this department of 
surgery, the resources of nature are so vast that it 
almost seems like presumption to attempt to define 
a limit to them. 

On the other hand, when the efforts at reduction 
have "been made and failed, the bone should be 
removed without delay. The mode of doing this 
must depend upon the nature of the case. In some 
instances, as in the examples reported by Hildanus, 
Trye, and others, it is so completely isolated that a 
few strokes of the scalpel are all that is required. In 
other cases, again, it is so much entangled amongst 
the tendons that a more elaborate dissection is ren- 
dered necessary. Under any circumstances, the 
wound should be carefully cleansed of all extraneous 
matter, and the dressing so applied as to leave a 
depending opening where possible. 

Tn complete simple dislocation of the astragalus 
surgeons are not so unanimous as to the course to 

R 
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be adopted. When dislocated completely back- 
wards, as first described by the late Mr. Benjamin 
Phillips, it creates little disturbance, and interferes 
so little with the functions of the part, that all 
admit it should be left alone. Not so, however, 
when the displacement occurs in any other direction. 
In these the functions of the foot are so greatly 
impaired, if not entirely destroyed, by the presenee 
- of the bone in its abnormal situation, that the foot 
becomes almost useless. Sir Wm. Fergusson, it is 
true, has met with one example of unreduced dis- 
location of the astragalus forwards, which had 
occurred many years before; but the patient, an old 
soldier, was obliged to use a stick, and walk on the 
fore part of the sole of the foot, not being able to 
bring the heel to the ground. Mr, Wilson, of Man- 
chester, also met with a case of unreduced disloca- 
tion outwards, which had occurred two years pre- 
viously. The right foot was turned considerably 
inwards, so that it rested on the extreme outer side 
of the foot, the two points of contact, when resting 
on the ground, being the outer edges of the os calcis 
and the fifth metatarsal bone. The patient could 
not bear the slightest weight to rest upon the foot. 
A large projection was on the onter side of the 
dorsum of the foot. The integuments covering this 
projection were uninflamed; but on the slightest 
exertion redness and heat immediately ensued, and 
several times sores had formed on the skin. The 
leg was amputated, and the patient recovered, 
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Most surgeons agree that the bone in such cases, 
when irreducible, should be removed, but they 
differ as to the period when this removal should be 
effected. Some. of the most eminent advocate im- 
mediate excision; others, equally eminent, advise 
that the bone should be allowed to remain until it 
has become detached by the natural process of 
separation, and then removed. On this point Mr. 
‘Turner sums up:—‘In simple, direct, and com- 
plete dislocation of the astragalus, leave the bone 
alone until there is a tendency to inflammation and 
ulceration; then incise the skin over the bone to 
relieve tension and pressure, and when the bone is 
detached by the natural process of separation, re- 
move it. The practical proceeding in complote 
and simple or simple and complicated dislocation 
will be determined by the position of the bone. 
If the protrusion be direct in reference to its axis, 
and cannot be reduced by moderate efforts, the 
case ought to be left to nature, because, although 
the chances are against its remaining passive, it will 
be well to await the event; and should the skin 
inflame, and other matters predicate the tendency 
to ulcerate through, it will be better to save the 
patient this source ot irritation by an incision over 
the site of the astragalus, and leave the extrication 
of the bone to the efforts of nature, or, at all 
events, until it is so loose us to be easily ex- 
tracted.” 

In simple indirect and complete dislocation, how- 

R2 
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ever, Mr. Turner advises an incision to be made at 
once over the bone, without waiting for untoward 


symptoms. 

Whilst the idea of these incisions, with the view 
of preventing or removing tension and abridging 
the process of ulceration, originated with Mr. 
Turner, the remainder of the recommendation is 
grounded upon the experience of practice. In the 
your 1820 the late Sir A. Cooper was called to a 
case of complete simple dislocation of the astra- 
galus which could not be reduced. He decided to 
leave the bone where it was, and to trust to the 
yesources of nature. Great constitutional dis 
turbance ensucd; in a month the skin over the 
bone sloughed, and in three months the bone had 
become so loose and detached that he was enabled 
to remove it by forceps with the greatest ease. 

The following caso is very interesting from the 
advanced age of the patient. 

J. F—, aged sixty-six, was thrown out of his 
eart, and admitted into the Leeds Infirmary on 
September 3rd, 1821, having received an injury to 
his ankle, ‘supposed | to be a fracture of the fibula. 
Mr. Smith saw the limb on the 7th, when there was 
a projecting part of bone in the situation of the 
head of the fibula, : and a little lower another por- 
tion, both e its much upon the 
stretch. On ents had sloughed, 
and Mr, Smith u 1 the two projections 
of bone to consist of the astragalus. On October 
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6th, a month after the accident, Mr. Smith ex- 
cised the bone without difficulty, and the patient 
was nearly well, when, having got wet, he caught 
cold, and an abscess formed in the part. He ulti- 
mately recovered, and, Mr. Smith informs me, lived 
to a great ago, walking well and with only a slight 
limp. 

J. K—,, aged twenty-five, was admitted into the 
Leeds Infirmary October 25th, 1825, with supposed 
dislocation of the anklejomt. In a few days a 
large slough formed below the ankle-joint, which, 
separating, the astragalus was found to havo been 
displaced, its head being ‘tuned outwards, A 
month afterwards the astragalus, having become 
loose and carious, was removed, and the man re- 
covered in two months. 

J. B——, aged twenty-seven, a prisoner in the 
Wakefield House of Correction, whilst at work on 
the treadmill on August Srd, 1830, slipped and was 
caught in the wheel. When extricated he could 
not stand. Mr. Dunn, the surgeon to the prison, 
recognising the injury, tried to reduce the bone, 
but failing, he sent the man to the Leeds Infirmary, 
where Mr. Smith made further attempts with 
pulleys, but without success, Mr. Smith there- 
fore determined to allow tho parts to remain in 
their present condition, in the expectation that the 
skin would slough and the displaced bone come 
away. The skin began to slough on the third day ; 
but, even though the slough came away in due 
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course and the bone was to a certain extent exposed, 
it still remained fixed; granulations covered its 
surface, and after four months of suffering and con- 
stitutional disturbance the sores healed. Three 
weeks after this, as the patient could not bear any 
weight upon the injured foot, Messrs. Chorley, 
Hey, and Smith determined to remove the bone, 
and, if this failed, to amputate tho limb. Mr. 
Smith accordingly made a crucial incision over 
the bone, and endeavoured to draw it out by 
boring a gimlet into it, but unsuccessfully, owing 
to the softness of the bone, which bled profusely 
upon the removal of the gimlet. The operation 
proved very difficult, not only from the sérong 
connexions which had been formed between the astragalus 
and the contiguous bores, it being firmly anchylosed to 
them, but likewise from the position of the bone, it 
being, as Mr. Smith graphically describes it, turned 
topsy turvy, its posterior part becoming anterior, 
and its inferior surface superior, the whole of its 
ligaments, &c., having been completely torn. The 
bone, however, was removed, and the foot imme- 
diately resumed its natural position. The patient 
was discharged cured on February 18th, 1831, 
between six and seven months after the accident. 


This case is of great importance, from its proving 
that, even when completely isolated from its natural 
position, and exposed by sloughing of the integu- 
ments, the bone does not invariably dic. And this 
is also to a certain extent proved by preparation 
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No. 9 of Mr. Smith’s collection, taken from a tall 
and heayy gentleman, who, his horse having run 
away, leaped from his carriage on May 14th, 1864, 
dislocating his shoulder as well as his 

(simple, forwards, and inwards), The skin sloughed, 
the bone became loose, and Mr. Smith excised it on 
the 16th June following, rather more than a month 
afterwards. The limb did well, but the patient died 
in another month from large gangrenous bedsores 
over the sacrum. The bone does not appear to have 
undergone any alteration of structure. 

Mr. Shillitoe, of Hitchin, has kindly furnished 
me with the following particulars of the case of a 
bricklayer’s labourer who fell some sixty feet into a 
well, and dislocated his astragalus. He was at first 
treated at his own homo for fracture, but as slough- 
ing of the integuments took place, at the end of a 
month he was removed to the Hitchin Infirmary, 
where the nature of the accident was detected by Mr. 
Shillitoe, and by Mr. Carr Jackson, who happened to 
be present, Excision having been decided on, July 
17th, 1865, a semilunar incision was made, and the 
bone seized with a pair of lion foreeps, and removed. 
He had not a bad symptom, and on January 23rd, 
1865, was well enough to bear slightly upon the foot. 
Through the kindness of Mr. Carr Jackson I am 
enabled to place the removed bone before you. 

Tam indebted to Dr. George Buchanan, Surgeon 
Glasgow Royal Infirmary, for tho following very in- 
teresting case: “G.W., aged fifty-three,a gardener by 
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trade, on the 28rd December, 1867, was involuntarily 
compelled to jump from a height on to a heap of 
stones, among which his left foot was forcibly twisted 
outwards, The surgeon who was called to see him 
judging that a fracture had taken place, put on gutta» 
percha gplints and astarch bandage. In three weeks 
these were taken off, and a slough of two square 
inches was found over the inner ankle. In a fort- 
night the slough came away, leaving a surface of 
bone exposed, Since that time there had been no 
improvement; the bone remaining protruded. In 
May, 1868, ho was admitted to” the infirmary under 
my care. I found he had sustained a very unusual 
injury. The astragalus was dislocated backwards 
and turned perpendicularly and twisted round, The 
upper square articular surface was perpendicular, and 
turned inwards, and was protruding through the 
opening caused by the slough. The notched posterior 
border was resting downwards on the surface of the 
ealcaneum behind the articular facet. ‘The anterior 
end was resting against the lower articular end of 
the tibia. Since the accident the man had acquired 
some slight movement of the new articulation which 
had formed between the tibia on the one hand, and 
the astragalus and scaphoid on the other. For a 
fortnight various applications were made, but no 
attempt at granulation taking place, on the 22nd 
May I made two incisions, one perpendicular over 
tho internal malleolus and the other horizontal along 
the foot, and tried to dislodge the bone from its new 
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position. Finding it jammed in firmly between. the 
tibia and 08 calcis I desisted, resolved that before I 
resorted to more extensive and powerful proceedings 
I would et permission to remove the footif the next 
attempt should injure the soft partstoo much. After 
some hesitation the man’s employer induced him to 
submit to whatever I should deom requisite. 

* On the Ist July T enlarged the opening through 
which the bono was visible, and by some powerful 
leverage I found I could shake the whole bone, which 
was completely necrosed. But it was so firmly wedged 
in that it could not be dislodged. I therefore split it 
with a pair of powerful bone forceps, and with a little 
leverage and traction pulled out each half separately. 
‘There was no hemorrhage. The wound was filled 
with oiled lint. 

“The following day granulations were visible all 
over the interior of the opening. The day after it 
was plain that the false ankle between the tibia and 
the scaphoid and new tissue, admitted of pretty free 
motion, 

*6th— Wound rapidly filling up, and general 
swelling altogether fallen.’ 

Other surgeons, on the contrary, prefer the im- 
mediate remoyal of the bone in complete and simple 
dislocation of the astragalus, whether direct or other- 
wise, alloging that thereby they prevent the pain 
and irritation resulting from the bone acting as a 
foreign body, and the consequent tension and slough- 
ing of integument. 
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In two cases my colleague, Mr. Canton, pursued 
this practice with excellent results. A tailor, aged 
forty, dislocated his right astragalus forwards and 
outwards, and was brought to the Charing Cross 
Hospital. His foot, inverted, rested on its outer 
side; the outer malleolus was very prominent, and 
the skin extremely tense. Immediately in front, 
and on the same level, was a hard, smooth, rounded 
projecting surface, resting on the junction of the os 
caleis with the cuboid. This was the head of the 
astragalus, the upper surface of which bone could be 
distinctly felt internal to, and beneath, the external 
malleolus. The internal malleolus could not be 
distinguished from the swelling; the arch of the foot 
was partially lost, the length of the heel diminished. 
Mr. Canton made a horse-shoe incision over the 
external malleolus and head of the bone, cut through 


the ligamentous attachments, and detached it. The 
case terminated satisfactorily, and the patient isnow 
able to walk well. 
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The annexed woodcut represents the foot of one 
of Mr, Canton’s patients after operation. 

‘The following case is important as illustrating the 
benefit resulting from the employment of the earbolie 
acid dressing. 

J.H.,acarponter, aged forty-seven, a strong healthy 
man, was admitted under my care on 18th September, 
1871, with dislocation of the astragalus of his right 
foot forwards and outwards, he having fallen from a 
pair ‘of steps and twisted his foot inwards as he 
alighted on the ground. 

The bone was twisted upside down, and was 
fractured at its lower part. There was no wound, 
but the skin was stretched so tightly over the dis- 
placed bone as to threaten gangrene. Under these 
circumstances I at once cut down upon the bone, 
and removed it without difficulty. The wound was 
brought aceurately together, and covered with a pad 
of lint soaked in a solution of carbolic acid, 1 in 60, 
and the limb placed on a back splint with a foot- 
piece, and swung in a Salter’s cradle, the wound 
being constantly kept moist with carbolic acid 
solution by means of a bottle syphon attached to 
the cradle. The first dressings were not removed 
until November Lith, eight weeks after the operation, 
when the wound was found completely filled up, the 
only trace of the operation being a narrow line of 
exuberant granulations. He slept well after the 
operation, and his appetite was good throughout. 
At the expiration of another month he could bear 
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the weight of his body on that: foot, and walk well 
with the aid of a high-heeled boot. 

The following woodcut is taken from a case of 
partial dislocation of the astragalus, in which Dr. 
Hulme, of Dunedin, excised the astragalus. 


Tho patient recovered with freo motion in the 
joint. 

When the astragalus is completely dislocated, 
or in cases of compound dislocation of the bone 
complicated with fracture, if the fracture involves 
the body of the astragalus, it is better, if we operate 
at all, to remove the whole of the bone, and not to 
leave any portion behind. It is true, as in the two 
following cases, that the contrary practice frequently 
proves successful ; but when it fails, the consequences 
are s0 serious that, as a general rule, it is better not 
to risk it. 
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Mr. Gaskell, of Lancaster, informed Mr. Turner 
of a case under the care of Mr. Golland. The 
astragalus was split into two portions; the external 
and smaller escaped, and the other piece remained 
between the tibia and ealcis. Mr. Golland removed 
this portion, with the lower end of the fibula, and 
the pationt recovered the use of the limb. 

Mr. Holmes, on December 19th, 1862, removed 
the body of the astragalus for necrosis following 
dislocation and fracture, from a man, aged forty- 
nine, leaving the head of the bone attached to the 
seaphoid. The patient recovered in three months 
with a useful foot, and the perfect power of walking. 

Dr. W. Muc Cormae has kindly allowed me to have 
the two following woodcuts copied from his valuable 
paper in the Dublin Quarterly Journal of Medical 
Science for May, 1871. They were taken from the 
annexed case of compound and complete dislocation 
of the body of the astragalus outwards, complicated 
with fracture of the neck of the bone, the head 
remaining in sitd. 

J. H.——, aged forty-six, April 9, 1866, was 
driving a young horse, which suddenly becoming 
unmanageable, the driver was thrown on the road- 
side, falling on the top of some logs of timber. The 
fore part of the foot got wedged between two of the 
logs, the patient at the same time falling on his left 
side, and his weight being thus exerted at the end 
of u long lever, with irresistible foree, the ankle was 
dislocated outwards, and the foot inwards. 
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“Dr. Mac Cormac found a wound nearly four 
inches long and two and a half inches wide, extend- 
ing across the outer malleolus from the instep to the 
tendo Achillis. Tho edges of the wound were tense 
and contused, and deyaricated by the displaced 
astragalus, which partially protruded. The foot 
was forcibly everted and adducted, and inclined 
at somewhat less than a right angle to the axis of 
the leg; so that, supposing the patient “erect, the 
outer border of the foot would rest upon the ground, 
and the toes be directed towards the opposite instep. 
The internal malleolus was entirely hidden, its 
usual situation being oveupied by a deep sulcus, 
beneath which the inner portion of the heel formed 
a marked projection. 

‘Tn the wound on the outer side, the most promi- 
nent object was the large articulating facet of the 
astragalus with the os calcis, ‘The posterior margin 
of this facet was fractured by the forcible rotation 
of the astragalus, which had also caused the bone 
to give way at its weakest part, the neck. 

‘The margins of the trochlea, and of the external 
articulating surface of the astragalus, were also 
partially visible. In the superior and posterior part 
of the wound, the extremity of the fibula was bared, 
and hanging loose from it was the middle fasciculus 
of the external lateral ligament; which had dragged 
along with it the portion of the os caleis, to which 
it is attached. 

‘*In tho anterior angle of the wound the extensor 
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tendons were seen exposed, whilst behind and 
beneath the peronei tendons were stretched tensely 
across it. 

‘Neither the tibia nor fibula were broken at any 
point.” 


Dr. Mac Cormac removed the body of the as- 
tragalus, but allowed the head of the bone to remain 
undisturbed in its articulation with the seaphoid. 
The foot, on being replaced, was drawn up forcibly 
by the muscles of the leg against the under surface 
of the tibia, No vessel required ligature. Strips of 
wet lint were applied around the injured joint and 
the limb put up in Cline’s splints, and on the day 
after the operation. it was suspended in a swing splint. 

The man was discharged from the hospital in 
good health, on the 27th July, 109 days after the 
aceident, ‘The original wound had contracted to 
the size of a sixpenny piece. On the inner side was 
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a granulating surface 14 inches long by 4 an inch 
wide. The foot and ankle were still swollen, and 
the former is firmly anchylosed to the leg, 

Dr. Mae Cormae saw his pationt eleven months 
after the accident. The wounds were quite healed, 
the swelling of the limb had subsided, and there 
was neither pain nor uneasiness in it. The patient: 
could go about without even the assistance of a 
stick, and with only a slight halt. 

The annexed woodcut represents the appearance 
of the foot. 


Tsane B——, aged twenty-two, suffered compound 
dislocation and fracture of the astragalus on the 7th 
of April, 1826. When admitted into the Leeds 
Infirmary, there was considerable inflammation, and 
a small wound near the ankle, In three months 
Mr. Smith enlarged the wound, and removed the 
portion of the astragalus now before you (No. 4). 
Considerable sloughing ensued, and when he left 
the infirmary, between six and seven months afters 
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wards, his foot was almost useless from stiffness and 
pain when placed on the ground. Mr. Smith writes 
me word, that if he now had to treat the case, he 
would certainly remove the whole of the bone. 

Norris, of Pennsylvania, relates a case of simple 
fracture and dislocation of the astragalus in a man 
aged thirty. He cut down and took away all but a 
portion of the pulley surface, which was left behind 
in the mortice, on the 26th of September, 1837. 
Abscess, &c. took place, and on the 27th of March, 
1838, amputation of the limb was performed, fol- 
lowed by death on the 5th of April. 

Mr. Sampson, of Southampton, has favoured me 
with the particulars of a case of compound disloca- 
tion of the astragalus in an elderly man. A portion 
of the bone was sawn off, and the remainder re- 
placed, The limb had afterwards to be amputated 
for extension of mischief. The case ended fatally 
from secondary hemorrhage, and ossification of the 
tibial arteries was found after death. 

J. M., aged thirty-seven, was admitted into the 
Leeds Infirmary, on the 14th of November, 1859, 
with compound dislocation and fracture of the astra- 
galos. Mr. Smith removed the larger portion at 
once, and the patient became an out-patient on the 
20th of February, 1860. On the 14th of March he 
was obliged to be readmitted for the removal of the 
small portion of bone which you can see in prepara- 
tion No. 6. He again became an out-patient on the 
26th of April, and Mr, Smith informs me that, on 

a 





268 ANATOMY AND SURGERY OF 


the Tth of May, 1862, he saw the man, who could 
then walk with a very little limp, and with a fair 
hinge-joint at the ankle. 

On the othor hand, John N——, aged thirty-six, 
on the QIst of December, 1865, fell down a well, 
and alighted on a roller, experiencing a com- 
pound dislocation of the astragalus outwards, with 
a small portion broken off. Mr. Smith, of Leeds, 
removed the bone the same evening, together with 
the fragment. Mr. Smith writes me: “The cast of 
John N——'s log was taken before he left the infir- 
mary, whon the wound was not quite healed, and the 
swolling not gone down, Ho has just called on me 
by request of Mr. Wheelhouse. He is quite well ; 
the wound entirely healed two or three weeks ago. 
Ho walks with « stick, but does very well without 
it when at home, and wears a boot, the heel of 
whioh is not half an inch thicker than the one on 
the sound side.” 

Results —When the bone is completely removed, 
‘ho patient commonly, as wo have seen, recovers, 
with considerable motion in the ankle-joint, now 
formed between the lower end of the tibia on the 
one hand, and the og culcis and the scaphoid on the 
other. In other instances, as in that illustrated by 
a diagram in Mr. Turner’s paper, the horizontal 
portion of the tibia corresponds to the scaphoid, 
whilst the internal malleolus occupies the interval 
between the sustentaculum tali and the scaphoid, 
‘Lhe posterior astragaloid surface on the os calcis is 
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not occupied, so that the weight of the body is 
referred to the anterior articulating surface on the 
ealcis, and to the scaphoid. In a case related by 
Mr. Wilson, of Manchester, the astragalus was not 
entirely removed, the anterior portion having been 
allowed to remain. The remnant of astragalus 
interposed between the tibia and scaphoid prevented 
the descent of the former upon the latter. The 
tibia consequently rested by its malleolar process 
upon the posterior astragaloid surface of the os calcis; 
and being anchylosed to the os caleis below, and to 
the remnant of astragalus in front, the latter, in its 
turn, being similarly joined to the os calcis and sen- 
phoid, the motions of the joint were entirely de- 
atroyed. 

M. Thierry examined a foot of a patient who died 
of another complaint some time after the operation, 
in which the whole of the bone had been removed, 
save its head and neck. The articular surface of 
the tibia was in contact with the remains of the 
astragalus, and united by fibrous tissue, The mal- 
lecli remained unchanged, except that they de- 
scended more than usual, 

Hence, as Boyer asserts, anchylosis is not a neces- 
sary consequence. On the other hand, Heyfelder 
states, that of sixty-seven cases, he only found ten 
in which the mobility of the foot, or even the forma- 
tion of a new articulation, was established and 
expressly named. 

As to the effect of these accidents upon the liga- 

82 
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ments and tendons. A man aged sixty jumped out 
of a window, and dislocated the astragalus of the 
right foot. The bone could not be reduced, and as 
gangrene threatened, the limb was amputated three 
weeks afterwards by the late Mr. Ward. Dissection 
showed the bone displaced obliquely downwards, 
forwards, and outwards, so that the head, neck, and 
more than the anterior third of the body formed a 
prominent tumour on the upper, outer, and back part 
of the tarsus. ‘The anterior ligament of the ankle- 
joint, the middle fasciculus of the external lateral 
ligament, as well as the interosseous ligament, were 
ruptured. The peronei muscles, displaced a quarter 
of an inch inwards, were rendered tense, as were 
the tibialis anticus and extensors, whilst the tibialis 
posticus and flexors were relaxed. 

Results of the operation of complete exeision of the 
astragalus, performed by British surgeons.—1 have col- 
lected 57 cases. Of these, 33 were compound dis- 
locations, of which 6 were complicated with fracture; 
12 were simple dislocations; and 3 caries, 

Of the 33 operations performed for compound 
dislocation, in 24 the patients recovered with good, 
useful limbs; 1 underwent secondary amputation of 
the leg, and recovered; 8 died, of whom 1 had 
undergone secondary amputation. 

Of the 12 operations performed for simple disloca- 
tion, in 9 the patients recovered with good and useful 
limbs; of these 12, in 4 patients, of whom 1 died, 
the bone was allowed to remain for a month; in 1 it 
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was allowed to remain nineteen weeks; in 4, of whom 
2 died, the bone was removed immediately. 

Of the 3 operations performed for disease, in 2 
the patients recovered with good and useful limbs; 
1 recovered for a time, but the disease returned in 
two years, necessitating amputation of the leg, the 
patient, however, doing ultimately well. 

In 3 instances the cause is not given. Of these, 
1 patient died, and 2 recovered. 

If to these we add 52 operations performed by 
surgeons abroad, we get a total of 109, 

Of these, 64 were for compound dislocations, of 
which 5 were complicated with fracture; 4 were for 
compound fractures; 20 for simple dislocations ; 10 
for disease (caries); 1 was for necrosis; of 10 the 
causes are not stated. 

Of the 64 excisions performed for compound 
dislocation, in 50 the patients recovered with good 
and useful limbs; 1 underwent secondary amputa- 
tion of the leg, and recovered; 11 died, of whom 1 
had undergone secondary amputation; of 2 the 
results are not given. 

Of the 4 cases operated upon for compound frac- 
ture, in 3 instances the patient recovered with good 
and useful limbs; 1 died. 

Of the 20 patients operated upon for simple dislo- 
cation, in 4, of whom 1 died, the bone was allowed to 
remain for a month; in 1 the bone remained for nino- 
teen weeks; in 7, of whom 2 died, the bone was re- 
moved immediately; in 2 the bone was removed for 
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secondary caries, but at what period it is not stated, 
Tn the remaining 6 the period of removal is not 
given. 

OF these 20, 14 recovered with good and useful 
limbs; 3 died; in 3 the results are doubtful. 

Of the 10 operations performed for disease (caries), 
in 6 the patients recovered with good and useful 
limbs; 1 submitted to secondary amputation two 
years afterwards, und recovered; 1 died; in 2 the 
results are doubtful. 

The patient operated upon for necrosis did well. 

Of the 10 cases the causes of which are unknown, 
2 patients recovered with good and useful limbs; 1 
died ; in 7 the results are not known. 

So that of the 109 cases, 76 were recoveries with 
good and useful limbs; 2 patients submitted to 
secondary amputation, 1 recovered; 16 died, inelud- 
ing 1 in which secondary amputation had been per- 
formed ; in 14 the results are not known. 

In June, 1872, the patient operated upon by Mr. 
Canton, and whose case is related at page 250, died 
at the Charing-cross Hospital from an attack of 
paralysis. My. Bellamy dissected the foot, and has 
Kindly furnished me with the annexed account of the 
dissection, as well as with the drawing from which 
the accompanying woodcut has been engraved. 

Before the skin was reflected the appearance of 
the foot was nearly normal, the natural curves being 
almost as perfect as though the astragalus was pre- 
sent. No cicatrix was visible. On removing the 
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integument, the tendons in front and behind the 
newly-formed ankle-joint were found to have formed 
attachments to the walls of the original canals or 
sheaths in which they ran, especially on the pero- 
neal aspect of the joint. The tibia and fibula were 
found to be jammed down upon the os calcis, and 
the normal mutual relation of the inferior articular 
extremities of these bones altered to allow of the 
newly-formed bearing-point, with which they had 
become associated, they being set more obliquely. 


(a) Strong band of fibrous tissue thrown out botwoen tibia and os caleis, 
(®) Synovial mombrano botwoen tibia and scaphol bono, 

(@) Soaphoid bone, 

(@) Caboid bona, 

(@) Middle cuneiform bone, 

(/) External cuneiform bono. 


‘Tho section i mde Hhrough tho sovond tov. 

The scaphoid had formed an articulation with the 
anterior margin of the inferior articular oxtremity 
of the tibia, and the cuboid was found to be thrust 
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under the seaphoid more towards the middle plane 
of the foot than normal. Tho articulation between 
the seaphoid and cuneiform bones was perfect, but 
it seemed that the natural relations of the cuneiform 
bones were altered, their normal arch having a 
higher pitch. : 

On making a longitudinal section of the foot ver- 
tically through the tibia, os calcis, and second toe, 
the great perfection of the natural arch and its 
several bearing-points was very remarkable. ‘The 
newly-formed union between the inferior articular 
extremity of the tibia and the upper surface of the 
os caleis was very firm, and a distinct cartilaginous 
layer was found. The interspace between the 
upper anterior portion of the os calcis, under surface 
of scaphoid and front of tibia, was found to be filled 


in with tough fibrous tissue, and a large synovial 
membrane, evidently forming a joint possessed of 
extensive motion. The rost of the articulations 
appeared normal in structure, though somewhat 
altered in position, 
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LECTURE VIL 


ON EXCISION OF THE-ANKLEJOINT. 


Mr. Presipent AnD GENTLEMEN, . 


Whether considered in relation to the importance 
of the region in whieh it is performed, or the amount 
of benefit it is destined to afford, excision of the 
anklejoint has not met with that support to which 
it is fairly entitled. Whilst in England the shoulder, 
elbow, hip, knee, and other joints are freely excised, 
and, when offering a prospect of success, 2 surgeon 
would almost be considered as deserving of censure 
who would neglect these operations for amputation, 
excision of the ankle-joint has for the most part been 
regarded with disfavour. 

Why, in this age of conservative surgery and joint 
resection, “a solitary exception should be made in 
the case of the ankle-joint, and so valuable a mem- 
ber as the foot needlessly sacrificed, is an anomaly 
which I confess I do not understand. We have 
seen in Syme’s operation that, independently of the 
entire loss of tho foot, there is danger of sloughing 
of the flaps, of bagging of matter, and in both 
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Syme’s and Pirogoff’s of inflammation, suppuration, 
and sloughing in the course of the divided tendons. 
Tn excision of the ankle-joint these dangers do not 
exist. I have now performed this operation five 
times—four times successfully, once unsuccessfully, 
the patient dying some six months after the opera- 
tion from lung disease, the result of a life of dissipa- 
tion. In no instance has there been sloughing. 
‘There need not be a single tendon or artery divided. 
There is afterwards very little deformity—compara- 
*tively little shortening ; the foot is preserved; and, 
as we shall seo, the patients are able to walk and 
run with perfect ease. Surely an operation present- 
ing so many advantages should not be lightly cast 
aside, nor condemned by theoretical objections 
without a trial. But so little consideration has 
there boon given to tho matter, that in England, 
even in these days of conservative or pathological 
surgery, as many as thirty-four lege were amputated 
in one year for disease reported to have been 
restricted to the ankle-joint, without even the 
improvements afforded by Syme’s or Pirogoff’s 
methods having ever been attempted. We may 
partly attribute this to the confused ideas enter- 
tained as to the exact nature of the operation by 
authors who write upon that which they have never 
done, and which they do not understand, and who 
consequently mislead their readers by inexactness of 
detail, and by the heterogeneous mass of discordant 
eases which they have collected and described under 
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the head of “Excision of the Ankle-joint,” and 
which in reality haye as little to do with this 
operation as they have with Syme’s or Pirogoll’s 
amputation. 

A recent American author, professing to write 
upon excision of joints, includes the following opera- 
tions in his table and description of excision of the 
ankle—viz., excision of the astragalus and os calcis; 
removal of the end of the tibia; removal of the end 
of the fibula; removal of the ends of the tibia and 
fibula, with the astragalus and navicular bone; simple 
excision of the astragalus; of the ends of the tibia 
and fibula, with the whole of the astragalus, part of the 
os calcis, and the three cuneiform bones; of the end of 
the tibia, with the astragalus, seaphoid, and two cunei- 
form bones; excision of the astragalus and scaphoid ; 
excision of the os calcis, astragalus, and cuboid. 

Although Hippocrates is stated to have removed 
the lower ends of the tibia and fibula for compound 
dislocation, Mr. Hey, of Leeds, performed the first 
authenticated operation of the kind as early as the 
year 1766; but it was not until the year 1792, that 
the elder Moreau performed excision of the ankle- 
joint for disease, being the first occasion upon which 
this operation had been performed excepting for 
accident, 

‘The case was that of the son of M. Lucot, inspector 
of gendarmerie, who met with a sprain in the year 
1791, which ended in extensive caries of the left 
ankle. After the lapse of a year. there was a fistulous 
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ulcer on each side of the joint, discharging sanious 
and fetid pus; and the probe being introduced 
through the openings, the articulating surfaces of 
the tibia and fibula, as well as the body of the 
astragalus, were felt to be bare. The foot and the 
lower part of the leg were swollen, and the patient 
could not bear his weight on the limb. On the 15th 
of April, 1702, Moreau excised the ankle-joint, re- 
moving the lower ends of the tibia and fibula, and 
the whole of the upper articulating surface of the as- 
tragalus, and a great portion of its body, till he came 
down to what was sound. In six months the patient 
_ was able to bear his weight upon the foot. During 
the seyenth month he used crutches; in the cighth 
he could walk with a stick; and by theend of the 
ninth he walked without any assistance whateyer, 
and in such a way that he could do as he pleased. 

It is interesting to read the deseription given by 
Morean’s son of the disfavour shown by the French 
surgeons, not only to this operation, but to resection 
of joints in general. In the year 1784 Mr. Park’s 
observations on cutting out the articulating ends 
of the bones of the elbow and knee joints were 
translated and published in France by Professor 
Lassas, whose authority, observes Moreau, “one 
would have thought might have procured for them 
a favourable reception. They were received with 
astonishment; and so far were they from gaining 
credit, that in 1789 they had acquired so few 
supporters in the Academy of Surgery that some 
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cases of a similar kind, presented to the Academy 
hy the elder Moreau, were rejected, though they 
were of such a nature, and stated in a way that 
deserved a more fayourable reception.” Nothing 
daunted, Moreau again addressed the Academy of 
Surgery, supporting his memoir by many facts. 
His essay, however, met with the most violent oppo- 
sition. The Academy, as is too often the case, found 
it more convenient to deny than to examine these 
facts ; and, instead of taking the trouble to ascertain 
their reality, they answered in a way that forbade 
all future inquiry upon matters demanding the 
greatest attention. It is due to M. Pellaten to 
state that of all the then members of the Academy 
he’ alone appears to have considered the subject 
worthy of attention. 

‘The second operation on record was performed by 
Moreau, junr., in 1796. He preserved the lower 
end of the fibula, and consequently had great trouble 
in getting away the diseased parts, being obliged to 
use the gouge freely. The recovery was not so 
satisfactory as could have been desired. 

The third operation was by Mulder in 1810. 
He at the same time removed five inches of the 
fibula, 

Tn 1813 Champion is reported to have operated 
upon a woman, who afterwards frequently walked 
three leagues to be examined by Roux and others. 

Tn England there was no example on record of 
excision of the ankle-joint prior to February, 1851, 

Y 
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when I performed the operation for the first time. 
Attempts have been made to deprive me of the 
merit of its introduction to British surgery, but I 
contend that if the term “excision of the ankle> 
joint” means the excision of those parts only which 
enter into the formation of the joint, the credit is 
my own; but if, on the contrary, it means the 
removal of any amount of the foot, whether com- 
prehended in the joint or not, that the credit is more 
justly due to Liston, Wakley, Teale, and others. 

The author of the work already alluded to says: 
‘Tt does not appear, however, that after the above 
eases (those by the Moreaus) this operation was 
again attempted for disease until 1818, when it was 
undertaken by Mr. Liston, in Edinburgh. In April, 
1830, it was performed in France hy M. L. Cham- 
pion, and in June of the same year by M. Roux. 
Tn December, 1847, Mr. Thomas Wakley excised 
the os calcis and astragalus; and in March, 1850, 
the end of the fibula, with part of the astragalus. 
It appears, therefore, that the honour of first per- 
forming this operation in Great Britain belongs to ” 
Mr. Liston, and of reintroducing to Mr. Wakley 
rather than to Mr. Hancock, for whose excision of 
Feb, 17th, 1851, it has been claimed.” 

Moreau, as we have seen, performed his operation 
on the 15th of April, 1792. Tlis proceedings were 
as follows :—He made a longitudinal incision, begin- 
ning at the inferior and posterior part of the mal- 
leolus externus, continuing it upwards from three to 
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four inches. He then made another incision, trans- 
verse, which extended from the inferior end of the 
former incision to the edge of the tendon of the 
peroneus brevis, THe made another longitudinal 
incision on the inside, which began at the inferior 
and posterior part of the malleolus internus, and 
extended from three to four inches along the in- 
ternal border of the tibia. Then, by a third in- 
cision, which began at the lower end of the tibia, 
he cut the skin transversely till he came to the 
tendon of the tibialis anticus. He disengaged the 
fibula from the tendons, ligaments, and in general 
from everything by which, at its inferior extremity, 
it is held in its situation; he passed the handle of a 
scalpel under it, and with a chisel he cut it across 
above the ankle. Wishing to cut the tibia above 
the malloolus before he tuned it out of the joint, ha 
separated everything that adhered to it; and then, 
passing the handle of his scalpel between the pos- 
terior surface of the bone and the flesh, he introduced 
between the spine of the bone and the flesh, in front 
of the bone the blade of a narrow saw, and cut the 
bone, sawing from before backward, which was a 
work of no small trouble. That being done, he 
turned tho foot outward, and, making the piece of 
bone which he had cut off project, he detached it 
from the tarsus without difficulty. The astragalus 
being diseased, he vemoved the whole of its upper 
articulating surface, and a great part of its body, till 
he came down to what was sound. Now, contrast 
72 
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this with Mr. Liston’s case, as described in the 
Edinburgh Medical and Surgical Journal of January, 
1821. He removed the astragalus, seaphoid, and 
two cuneiform. 

Again, contrast Moreau’s operation with Mr. 
Wakley’s original proceeding, as detailed in the 
Lancet of April 12th, 1851, the first of those re- 
ferred to, and performed on the 27th of December, 
1847. I quote Mr. Wakley’s own words:—“The 
diseased foot (the left) having been drawn forwards 
so as to be free of the table, I made an incision 
from malleolus to malleolus directly across the heel. 
A second incision was next carried along the edge 
of the sole, from the middle of the foot to a point 
opposite the astragalo-seaphoid articulation; and 
another, on the opposite side of the foot, from the 
vertical incision to the situation of the calcaneo- 
cuboidal jomt. These latter incisions enabled me 
to make a flap about two inches in length from the 
integument of the sole. In the next place, a cir- 
cular flap of integument was formed between the 
two malleoli posteriorly, the lower border of the 
flap reaching to the insertion of the tendo Achillis. 
‘This flap being turned upwards, the tendon was cut 
through, and the os calcis, haying been disarti- 
culated from the astragalus and the cuboid bones, 
was removed, together with the integument of the 
heel included between the two incisions. The 
Interal ligaments connecting the astragalus with the 
tibia and fibula were now divided, and the knife 
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was carried into the joint on each side, extreme 
care being observed to avoid wounding the anterior 
tibial artery, which was in view. The as‘ragulus 
was then detached from the soft parts in front of the 
joint and from its articulation with the seaphoid 
bone, und the malleoli were removed with the hone- 
nippers. The ouly urtery requiring ligature was 
the posterior tibial.” 

‘Luke, again, Mr. Wakley’s second ease, thus re- 
ported in the Lancet of May, 1850:—* Mr. Wakley 
made a crucial incision direetly over the outer mal- 
leolus, and having carefully dissected back the small 
triangular flaps, the whole of the disoased malleolar 
process of the fibula was now exposed, as well as 
the portion of the astragalus. Both these parts were 
evidently in a carious, partly in a necrosed state, 
and were excised principully by means of a gouge.” 

Although undertaken with the same object as 
that which actuated the eller Moreau—namely, to 
excise the ankle-joint solely, the operation whieh T 
performed, whilst attaining the same result, differed. 
somewhat in certain details, which will be apparent 
as we proceed. Instead of making two incisions at 
right angles on either side of the joint, 1 commenced 
the operation with au incision behind, and about 
two inches above the external malleolus, carrying it 
forwards beneath that process across the front of 
the joint, and terminating about two inches above 
and behind the inner malleolus. This incision 
included the skin alone, without implicating the 
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tendons or their sheaths. The flap thus formed 
was dissected up, and the peronei tendons were 
detached from the groove behind the fibula and cut 
through, as wore the external lateral ligaments close 
to the fibula, With « pair of bone-nippers, 1 next 
diyided the fibula about an inch and a half above 
its inferior extremity, and cutting through the in- 
fevior tibio-fibular ligaments detached the external 
malleolus. Now, turning the leg on to its outer 
side I eut through the internal lateral ligament, 
carefully keeping my knife close to the end of the 
tibia to avoid the posterior tibial artery. Tho 
tendons of the tibialis posticus and flexor communis 
were then detached from the groove behind the 
internal malleolus, and taking the foot in my two 
hands, the late Mr. Avery, who assisted me, holding 
the leg, I next dislocated the foot outwards, thus 
bringing the end of the tibia with the internal 
malleolus prominently through the wound. The 
soft parts being protected by a spatula, the internal 
malleolus with the end of the tibia were removed 
by a common amputating saw applied half an inch 
aboye the horizontal articulating surface. The 
upper articulating surface of the astragulus was next 
romoved by a metacarpal saw held horizontally. 
After which the foot was restored to its proper 
| position, the cut surface of the astragalus being 

adapted to the cut surface of the tibia, and the 

wound having been closed by sutures, except on 
if the outside, which was left open for the free 
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escape of discharge, the leg was placed on its 
outside on a splint, having an opening corre- 
sponding to the wound, and the patient was re- 
turned to his bed. 

You will doubtless have observed that the parts 
herve cut through were the skin, the peronei tendons, 
the internal and external lateral and the inferior 
tibio-fibular ligaments, and the lower ends of the 
tibia and fibula, In subsequent operations I pre- 
served the tendons entire, In no instance have the 
anterior or posterior tibial arteries been wounded, 
and in no instance has it been necessary to apply a 
single ligature. 

‘That the point may be set at rest, I here subjoin 
woodeuts showing the amount of bone removed in 
these several operations hy Liston, Wakley, and 
myself, the darkly-tinted portions of the engraving 
marking the bones, or portions of bone, excised. 

After considering these diagrams 1 imagine it must 
be admitted that, however honourable to their 
authors, the operations performed by Liston and 
Wakley assuredly were not excisions of the ankle- 
joint, and that consequently they in no way invali- 
date my claim of having been the first to introduce 
the operation for “excision of the ankle-joint” into 
the arena of British surgery. 

Although this operation has been performed by the 
late Mr. Jones, of Jersey, Mr. Canniffe, of Canada, 
the late Dr. M.S. Buchanan, of Glasgow, Mr. Bar- 
well, Mr, Canton, Sir W. Fergusson, Mr. Hessey, 
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Mr. Holmes, and Sir J. Paget, it is not, as I have 
before observed, regarded with that general favour 
to which its merits entitle it. 

“When,” observes a writer in the Lancet in the 
year 1857, “the entire ankle-joint is involved in 
disease, with even a moderately diseased state of the 
lower end of the tibia, it is useless to attempt any 
other means than amputation.” 

“T have not excised the ankle-joint,” writes Mr. 
Holmes Coote, “not having met with a suitable ease. 
In young children such cases do well in course of 
time. In adults I do not approve of it.” 

Professor Humphry remarks (the Lancet, 1864): 
“The construction of the ankle-joint, and the dispo- 
sition of parts around it, are by no means fayourable 
to excision, and the operation in this part must 
always be undertaken with much hesitation. I have 
now performed it in four cases. In two, good, firm, 
useful feet remained, enabling the patients to walk 
well. In a third, the disease was very extensive, 
necessitating the removal of the whole astragalus 
and navicular bones, as well as the ends of the tibia 
and fibula; and amputation was subsequently per- 
formed. In a fourth, suppuration continued ; phle- 
bitis ensued; and the patient died six months after 
the operation.” 

Velpeau says: “Excision of the ankle joint is 
always difficult, sometimes very dangerous. Roux’s 
patient died. After the most complete cure the limb 
is necessarily shorter, and the patient can only wall 
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hy means of a high-heeled shoe. It offers, then, but 
little advantage over amputation of the leg.” 

Mr. Furneaux Jordan, of Birmingham, whose 
opinions merit our greatest respect and attention, 
has kindly favoured me with the following observa- 
tions: —* A very strong objection to excision of the 
ankle is this, that the astragalus is not a long bone 
with an epiphysis in which the chief disease may lie, 
but a short bone consisting of a mass of cancellous 
tissue, throughout which the disease is more or less 
diffused. And as in the ankle, disease only rarely 
extends from the synovial membrane to the bone, 
the disease here, as in all allied cases (the extremities 
of long bones for instance), begins in the centre of 
cancellous tissue, and consequently can only be re+ 
moyed with the whole bone. I have seen two cases 
only; both confirmed the conclusions here arrived 
at. The pathological inferenees are the result of @ 
great number of examinations of cases in the ankle 
and foot. Of course, I infer that when disease 
begins in the extremities of long bones excision is 
inadmissible.” 

‘These are, as far as I have been able to ascortain, 
the principal objections which have been urged 
against the operation; and they may be summed up 
for the most part under the heads of difficulty of 
performance, and the opinion that in disease of the 
ankle joint the mischief as a general rule originates 
and is loeated in the cancellous structure of the 
ustragalus or of the lower extremities of the long 
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bones. That in the former case the whole bone 
must be removed, whilst in the latter excision is 
wholly inadmissible. 

The difficulties of the oporation scarcely deserve 
consideration ; in fact, they do not amount to any- 
thing which a surgeon with ordinary skill and ac- 
quaintance with anatomy may not readily overcome. 

I have already expressed the respect in which I 
hold Mr. Jordan’s opinions; but it seems to me that 
his remarks apply rather to the selection of cases 
than to the prejudice of the operation itself; that 
they are based upon the idea that because the bones 
of the ankle-joint and of the foot consist of cancel- 
lous structure, therefore disease of this region must 
of necessity originate in this structure and extend to 
the articulations; that disease commencing in the 
joint structures, and secondarily involving the bones, 
is a very rare and unusual occurrence; and that 
when a part of one of these bones is diseased the 
whole must of necessity be involved in the mischief. 

In my previous lectures I have adduced abundant 
evidence to prove that the propagation of disease 
from the joint structures of this region to the con- 
tiguous surfaces of the bones is a much more frequent 
oceurrence than was previously supposed ; and I also 
proved that when this occurs the affected portion of 
such bones may not only be removed, but removed 
with safety and advantage to the patient. 

The histories given by those labouring under 
disease of the ankle-joint Jexd me to infer that 
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disease commences much more frequently in the 
synovial membrane than is here allowed by Mr. 
Jordan; and if we turn to the writings of Mr. Syme, 
we find that eminent surgeon dwelling upon the 
frequency of the disease originating in the joint be- 
tween the calcis and astragalus as an argument in 
favour of his operation. I do not for one moment 
deny that in patients of strumous habits the disease, 
for the most part, begins in the cancellated tissue 
either of the astragalus or of the ends of the long 
bones, or of both. What I would urge is, that it is 
not by any means an invariable rule that persons 
suffering from ankle-joint disease are scrofulous, and 
that when this condition does obtain it is no argu- 
ment against the operation of “excision of that 
joint.” 

Granted that disease commencing in the centre of 
the cancellous tissue of the astragalus necessitutes 
the removal of the entire bone, is this a sufficient 
reason for sacrificing the whole foot? I have, as 
you will find in one of my cases, removed not only 
the entire astragalus, but a considerable portion of 
the os calcis also, and still the patient recovered 
completely, Nor am I disposed to admit the infer- 
ence that when disease begins in the extromities of 
the long bones excision is inadmissible. It is not so 
admitted in excisions of the knee-joint ; why should 
it be so fatal an objection to excision of the ankle? 
We have here the epiphysis of the tibia, which fre- 
quently sets limits to the disease; and the increase 
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in the amount of bone to be remoyed is a matter of 
small importance indeed, when compared with the 
benefit conferred upon the patient by the preserva- 
tion of the foot. 

T have dwelt thus at length upon the objections 
urged hy Mr. Jordan, because opinions coming from 
him have, and very justly have, great weight with 
the profession; and especially because, if adopted 
in their integrity, they must of necessity abolish all 
attempts at saving the foot, and condemn every case 
of disease of the ankle-joint requiring operation to 
‘Teale’s amputation or to amputation of the leg; 
since they apply with equal force to Syme’s and 
Pirogofl’s amputations as to excision of the ankle. 

In Professor Humphry’s third caso we are told 
that the disease was very extensive, necessitating 
the removal of the whole of the astragalus and navi- 
cular bones, as well as the ends of the tibia and 
fibula; it can scarcely be regarded therefore as an 
illustration of disease of the ankle-joint, or as evi- 
dence against an operation proposed for the remoyal 
of that joint, but it is valuable as illustrating the 
confusion existing in the minds of surgeons as to 
the true nature of the operation, and the want of 
exactness with which it is regarded. We have 
already seen excision of the end of the tibia, the 
astragalus, scaphoid and cunciform bones, also of 
the ends of the tibia, fibula, the astragalus, and os 
caleis, described as examples of excision of the 
ankle-joint ; aud here again we have an operation 
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proposed and destined for the excision of one joint, 
involving one synovial membrane and portions of 
three bones, applied to a case involving no less than 
five joints and five synovial membranes (and those 
the largest in the foot), as well as the removal of the 
whole of two bones and portions of two others; and, 
because amputation was subsequently necessary, it 
is adduced as evidence that the ankle-joint is “by 
no means favourable to excision,” and that conse- 
quently “ the operation in this part must always be 
undertaken with much hesitation.” 

Passing by Velpean’s monstrous objection that, 
because the patient is subsequently obliged to wear 
a high-heeled shoe, the operation offers no advan- 
tages over amputation of the leg, we next turn to 
the objections urged by Hussey, of Oxford. 

A gardenor, aged twenty-six, was admitted into 
the Radcliffe Infirmary, Oxford, Junuary 6th, 1858, 
under Mr. Hussey’s caro, with diseaso of his left 
ankle, beginning ufter a sprain received at Michael- 
mas, 1856. The foot was extended; the toes 
pointed downwards; the museles of the leg were 
generally wasted; the gastrocnemius and tendo 
Achillis contracted. There was much swelling 
about and behind the malleoli, with a large ulcer- 
ated opening on cach side, directly over the mal- 
leolus. A probe passed in different directions did 
not deteet any exposed bone. The front of the 
jomt and the dorsum of the foot did not present 
any appearance of disease, The tarsal bones seemed 
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healthy. Io had in the previous autumn been five 
months in the hospital; but he gradually became 
worse, complained of greater and more constant 
pain, frequent starting of the limb at night, and 
increased swelling. An abscess formed at each side 
of the joint, the discharge from which soon became 
watery, He lost flesh, and was attacked with 
troublesome diarrhea. He left the hospital; but, 
after an absence of three weeks in the country, he 
returned better in general health, but without im- 
provement in the local disease. He asked to have 
the limb remoyed; but Mr. Hussey, desirous to save 
the limb, performed the following operation on the 
15th of January. 

A semilunar incision was made over the front of 
the joint from behind and above the outer mulleolus 
to a point a little above the inner malleolus, divid- 
ing the skin and subcutaneous fat and areolar tissue 
only. The flapof skin was raised, the fascia opened 
on cach side of the fibula, the peronei muscles sepa- 
rated from the fibula, and the bone divided by 
cutting-pliers about two inches above its extremity. 
The fragment of the fibula was seized by strong 
forceps and drawn forwards, the ligaments were 
divided, and the hone removed. After dividing 
the ligaments at the imer side of the joint, the foot 
could not be everted sufficiently to throw the innet 
malleolus out of the wound so as to use the saw for 
its removal; Mr. Hussey therefore applicd the eut- 
ting-plicrs to the lower end of the tibia above the 
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malleolus. The blades were not equal in length to 
the whole thickness of the bone, the gouge was 
therefore used in cutting away so much of the can- 
cellous structure and articular surface as seemed 
necessary, With his finger in the joint he felt the 
articular surface of the astragalus to be rough and 
bare of all cartilage, and he cut it away with a gouge. 
No vessel required tying. The foot, which before 
the operation was in a state of permanent extension, 
could now be flexed without difficulty. Abont a 
week after the operation erysipclas appeared about 
the knee and lower part of the thigh; this subsided 
favourably. In the middle of March the swelling 
about the foot and ankle, which subsided after the 
operation, had again slowly increased; the patient 
became weaker, the leg became much swollen, the 
wound oponed, there was considerable discharge, 
and the patient became so much worse that on the 
lst of June his leg was amputated, and he left the 
hospital well on the 17th of the following July. 
Upon this case Mr. Hussey makes the following 
remarks :—“ From the history and progress (it 
being thought that the disease affected the synovial 
membrane and cartilage rather than the bones) 
this seemed a fit case for the operation of making a 
free opening into the joint, or for removal of the arti- 
eulation—if such an operation is admissible for the 
large joints of the lower extremity. Towever little 
hope there might be of saving the limb—and there 
was not ground for much—TI was anxious to make 
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the attempt, because I had not before found it 
necessary to amputate a limb for disease of any 
joint but the knee. The first incision was made in 
accordance with the published description of former 
operations. It was not here found to assist in 
rendering the other steps of the operation more 
easy of execution. In order to remove the mal- 
looli, it was necessary to enlarge it at cach side, so 
as to make it into the form of an HH, with the 
transverse line curved instead of straight. In a 
joint distended with fluid from chronic disease, the 
version might, perhaps, be more easily effected; 
the contents in this case were little more than 
the remains of the articular cartilages and the 
pulpy and degenerated synovial membrane. The 
operation here failed to restore to the patient any 
use of the limb; nor did it succeed in rendering a 
further operation unnecessary. It seemed as if the 
disease went on steadily from bad to worse, neither 
checked nor aggravated by operative interference 
nor by the other treatment adopted. On examining 
the parts after the amputation, it appeared that a 
great accumulation of new bone had taken place 
about the lower end of the tibia, and that u large 
irregular mass extended on the fibula side, nearly, 
if not wholly; surrounding the lower end of the 
fibula. This, I think, existed at the time of 
the first operation, and the circumstance partly 
explains the difficulty found in the attempts to 
eyert the foot. The opposing surfaces of the 
u 
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tibia and astragalus were rough, without any 
deposit of new bone, and without any ap- 
pearance of commencing anchylosis. The bones 
of the tarsus were soft, and the articular cartilages 
were generally thin. hore was not any carious 
bone. The muscles of the leg and foot were pale 
and bloodless; the appearance was rather that of 
maceration than of the degeneration commonly 
seen in the muscles of a limb when examined, after 
haying been amputated for chronic disease of a 
joint” 

T have given this interesting case at length, and, 
as far as the steps of the operation and the subsequent 
remarks are concerned, in Mr, Hussey’s own words; 
partly on account of the value of the pathological ob- 
servations, and partly because the impression under 
which Mr. Hussey appears to have laboured, that im 
performing this operation he performed an excision 
of the anklo-joint, seems to me to be entirely 
erroneous. Mr, Hussey informs us that his inten- 
tion was to open the joint, and if possible to remove 
the articular surfaces of the bones, And, from the 
account he gives, it is evident that his intention was 
equally to effect this according to the plan pursued 
by the eldor Moreau and myself: but it is equally 
evident that he did not succeed; that his proceed- 
ings in point of fact ultimately resolved themselyes 
into a gouging away of diseased bone, whilst the 
result throws considerable doubt upon his haying 
been able to do so completely. No one, I will 
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venture to assert, who compares the operation as 
performed by the elder Moreau and myself with that 
performed by Mr. Hussey, will be inclined to admit 
that they are identical. In the two former, the 
articular surfaces of the joint, with the two mallcoli, 
were removed by clean cuts with a saw, and the 
disease entirely removed at the same time. In the 
latter, the inner malleolus was left; and when the 
external malleolus had been cut away by plicrs, the 
operation was completed by the gouge, portions 
only of the articular surfaces being removed—a 
proceeding which rendered it very doubtful whether 
the disease of the astragalus and tibia was entirely 
eradicated after all. The examination of the foot 
after amputation seems to me to confirm this view; 
for whilst the lower end of the fibula which was cut 
through by the pliers was nearly, if not wholly, 
surrounded by newly-deposited bone, the opposing 
surfaces of the tibia and astragalus, which had been 
submitted to the gouge, were rough, without any 
deposit of new bone, and without any appearance of 
commencing anchylosis whatever. 

Tt is difficult to understand how the large irre- 
gular mass of new bone surrounding the lower end 
of the fibula could have existed at the time of the 
first operation, as supposed by Mr. Hussey. Had it 
done so he would scarcely have avoided seeing it at 
that time, as it must have interfered greatly with 
his reaching the tibia and astragalus with the gouge 
from the outer side of the ankle; and we must also 

u2 





202 ANATOMY AND SURGERY oF 


remember that the lower end of the fibula, found 
surrounded by new bone after amputation, was not 
the lower end of the fibula of the time of the first 
operation, but a point of the fibula some inch and a 
half higher up. Hence the difficulty in the attempt 
to evert the foot cannot be attributed to this cause. 
Nor does there appear to have been any anchylosis 
about the joint; for although before the operation 
the foot was in a state of permanent extension, 
during the operation the articular surface of the 
astragalus could be cxamined by the finger, whilst 
after the operation the foot could be flexed without 
difficulty, even though the articular surfaces had 
only been gouged away go far as was deemed neces- 
sary. It is consequently more reasonable to sup- 
pose that this bony mass was thrown out from the 
periosteum of the lower end of the fibula in the 
interval between the first and second operations; 
and that the difficulty of everting the foot arose, 
not from the presence of this mass, but from the 
tendons of the tibialis posticus and flexor communis 
muscles not having been sufficiently freed from their 
groove and connexion with the lower end of the 
tibia, I have myself experienced this difficulty, 
and I consequently regard it as a point of con- 
siderable importance in the performance of this 
operation. In the case at present under discussion 
this is not even alluded to, the description merely 
stating that “after dividing the ligaments at the 
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inner side of the joint the foot could not be sufli- 
ciently everted to throw the inner malleolus out of 
the wound.” 

T will appropriate but a few minutes to the discus- 
sion of the objection, that as the diseaso of the 
ankle-joint, especially in children, frequently (some 
go so far as to assert, always) disappears without 
interference, excision of the ankle-joint is altogether 
unjustifiable. It is curious to notice the antagonistic 
opinions entertained upon the same subject. Tere 
are those who say, “You should never operate. If 
you only give time, the patient will be sure to 
get well.” Others again are just as strong in their 
denunciations: “It is no use your attempting to 
save the foot, or any portion thereof; it is no use 
your doing anything short of amputation. If one 
bone of the foot is diseased, the whole are infected ; 
and though they may appear sound at the time of 
your partial operation, disease will be sure to mani- 
fest itself actively in them in course of time, and 
you will then find that your partial operation has 
been useless.” ‘To reconcile such opposite theories 
is very difficult, if not impossible; it is better, there- 
fore, to be governed by neither, as facts so frequently 
controvert both. We can hardly imagine that 
surgeons of all ages, of the highest talent and of 
the soundest judgment, should so universally have 
operated upon eases which could have been saved; 
whilst, on the other hand, it is almost incredible 
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that so many patients after partial amputation or 
resection should so ontirely recover if the second _ 
dogma be correct. 

There can scarcely be a surgeon in existence of 
any experience who has not at some period of his 
career been obliged to operate upon the feet of chil- 
dren; and in those even of the earliest age—at the 
age of one year for instance—it has been found 
necessary for the preservation of the patient. 

The objection, therefore, that as discased ankle~ 
joints frequently do well without interference, exci- 
sion of the ankle-joint is unjustifiable, is not of muel: 
weight. It shows, I admit, the necessity of caution 
in the selection of proper cases on which to perform 
it. It may be an argument against its abuse, it 
certainly is not one against its employment. 

We know that diseased aukle-joints do not invari- 
ably recoyer; we know that many such cases are 
annually submitted to either Syme’s or Pirogofi’s 
amputation, or to amputation of the leg, I have 
already shown that in one year, in England alone, 
and that recently, no leas than thirty-four were ampu- 
tated for this cause alone. The question for us, there- 
fore, now to decide is, not whether these cases are 
to be left to Nature altogether, or to be submitted 
to operation; but whether those patients who suffer 
from disease of the ankle-joint deemed incurable 
must of necessity be deprived of their fect or logs 
without an effort being made on our part to save 
them, Experience has proved that in many such 
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cases the foot has been saved, and the histories of 
many more afford convincing evidence that others 
might have reaped similar advantages had not these 
objections, and to me groundless objections and 
prejudices, been permitted to prevail. 

But, again, it has been urged, it is so difficult in 
some cases to diagnose beforehand the exact extent 
of thé mischief, that after the operation has been 
commenced, or even completed, it may be found 
Inadequate for the removal of the entire discaso. 
This apparent objection suggests a point of great 
importance, which, so far from militating against, 
greatly enhances the value of the operation, but 
which has been entirely lost sight of by those who 
oppose the proceeding. Should the operation, when 
commenced or eyen completed, be found ineffectual 
for the removal of the whole mischief, it does not 
present a single impediment to its immediate con- 
version into a Syme’s or a Pirogoff’s amputation ; 
for, be it remembered, neither tho posterior tibial 
artery, the firm structure of the heel cushion, nor 
the soft parts of the sole of the foot, are at all intor- 
fored with. 





LECTURE VIIL 
EXCISION OF THE ANKLE-JOINT—(Gniinued). 


Mr. Presipenr asp Gentiemey, 


Contrast the objections urged against the opera- 
tion of excision of the ankle-joint, noticed in my last 
lecture, with the opinions of the late Mr. Guthrie, 
Mr. Henry Smith, and others, and with the cases in 


which it has been performed. 

“Domestic surgery, or that of civil life,” says 
Mr. Guthrie, “has, in the operations of excision of 
the ankle-joint and of amputation in this part, repaid 
her Amazonian sister of military warfare for the 
improvements she has introduced into the great art 
and science of surgery.” 

Mr. Henry Smith, writing in 1855, observes: 
‘More remarkable and perhaps more strikingly 
illustrative of the benefits of conservative surgery 
than any other case, is one in which excision of the 
entire ankle} gether with about three inches 
of the fibula, had been performed by Mr. Jones, of 
Jersey. It is impossible to describe accurately the 
extraordinary result which has taken place here. 
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The operator is very proud of his ease, and well 
may he be, I haye possibly had the opportunity of 
seeing and being engaged in as many operations 
upon joints as any other young surgeon, but I must 
confess thut this ankle-joint case is beyond anything 
T have ever seen in that way.” 

The operator in this case was the late Mr. Jones, 
of Jersey, whose efforts for the improvement of 
surgery have rarely been equalled, never surpassed, 
and in whose death at a comparatively early age 
the profession has to mourn the loss of one of its 
most accomplished members, and one of the most 
strenuous and successful promoters of conservative 
surgery. Tho patient, an adult, some six months 
before, had sustained a compound Pott’s fracture. 
Attempts were made to preserve the entire limb, 
but so much mischief was produced, both locally 
and generally, that Mr. Jones determined, against 
the opinion of all, to excise the ankle-joint. The 
operation was done, and the man made an excellent 
recovery. On looking at the limb, if it were not 
for the cicatrix across the front of the joint marking 
the line of incision, it would not be easy to know 
that any such operation had been done, for the 
purts look almost natural, there is a movable joint, 
and so little shortening that the patient can walk 
about with or without his boot briskly. The wound 
is perfectly healed, and, what is extraordinary in so 
short a time, the portion of the fibula which was 
removed has become regenerated, 
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Now turn to the no loss brilliant case of Dr. 
Canniff, a member of this College, and late Professor 
of Surgery at the University Victoria College, 
Toronto, and to whom the honour is due of being 
the first to perform this operation on the other side 
of the Atlantic. I quote Dr. Cannifi’s own words :— 

“The operation was performed in the way recom- 
mended by Mr. Hancock. The young man operated 
upon was twenty-one years of age, with a constitu- 
tion in most respects good. The disease of the 
bones which led to the operation was, I think, 
chiefly if not altogether due to local causes. Having 
made the single incision through the integuments, 
as recommended, and dissected up the flap, the 
following pieces of bone were successively removed : 
First, the astragalus, one half of which was in a 
state of necrosis, and the other portion in a dis- 
organised condition; then the external malleolus; 
after which the tibia was turned out, and a little 
more than half an inch sawn off. But the condition 
of the bone above was such that it was deemed 
necessary to remove more; consequently, the inci 
sion through the soft parts was extended, the parts 
dissected from the bone, and an inch and a half 
more of both tibia and fibula removed. 

“ At this time it was recommended by the surgeon 
assisting me, to amputate; but as I had strong 
faith in Nature's ability to heal, and as the patient 
had mado me promise, if there was but a slight 
possibility of saving the foot, to give him the benefit 
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of it, I determined to make the trial. The upper 
surface of the os calcis, to the extent of half an inch, 
was thereafter also removed by the gouge. By 
careful measurement of the bone excised it was 
found that fully three inches had been removed. 
The space, however, between the bones of the foot 
and those of the leg was perceptibly diminished by 
the contraction of the muscles of the leg. I confess 
my anxicty was great to see the result, for 1 was 
not aware of any precedent for so extensive a 
removal of bone. But no artery of any size had 
been divided in the operation, and the diseased bone 
had been entirely removed. A portion of the flap, in 
which was a cicatrix that had resulted from previous 
sloughing, subsequently perished, leaving a large 
opening, through which could be seen the end of 
the tibia, But, notwithstanding, tho healing rapidly 
progressed. There was no great discharge, no 
inflammation, and water-dressing alone was used, 
At the end of nine weeks the limb presented the 
following appearance : a healthy-looking and limited 
cicatrix marking the incision through the skin ; a very 
small opening internally, where had been the most 
sloughing; the foot reduced to almost its natural 
size and in a natural position. ‘There is not more 
than an inch and a half of shortening. The bones 
of the leg have not as yet joined with those of the 
foot; the foot can be moved passively in any direc- 
tion, yet there is a considerable degree of firmness, 
which has been constantly inereasing. The patient 
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ean move the foot and toes in a natural manner. 
Within four months after operation he could rest 
the foot upon the ground, within six he could walk 
by the aid of a cane, and at the expiration of a year 
he could run upon it. Isaw him on one occasion 
mount a flight of stairs, three steps at a leap. He 
wears a boot: with a sole thickened three quarters of 
an inch; the ankle is supported on each side by a 
spring, and he walks with a very slight limp.” 

What a complete reply does this case furnish to 
the objections urged by Jordan and Velpeau! 

Take, again, the following cases of those per- 
formed by myself:— 

The first that of a boy aged eight, who, after 
soyeral years of intense suffering, during which he 
had been under treatment at one dispensary and 
three metropolitan hospitals before he came under 
my care, was subjected to this operation. The 
progress of this boy was altogether favourable. 
‘The constitutional irritation was but slight through- 
out; the suppuration, though abundant, was never 
sufficient to create anxiety, and in six months he 
was able to walk about with perfect caso and 
comfort. 

W. R——, aged twenty-five, born in London, 
when three years old slipped off the pavement and 
sprained his ankle, which became much swollen 
and caused lameness. In process of time matter 
formed, and three months after the accident the 
part was lanced, and a considerable quantity of 
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matter let out, giving great relief. He then went 
to the seaside for three months, but his ankle getting 
worse, he was taken to Sir A. Cooper, who advised 
amputation of the limb, but this was objected to. 
He was next sent to Killarney, where he was 
attended by a gentleman, who, he says, “worked 
wonders by making him walk barefooted every 
morning while the dew was on the ground, and rub 
oil on his ankle before the fire every night, and at 
the end of six months he was so much improved as 
to be able to walk without a stick, and he continued 
to improve every year, though the part remained 
stiff.” In the year 1855 he first came under my 
eare for an ulcer on the side of the ankle, which got 
well in a fortnight; still the stiffness of the joint 
remained, Some little time after this he was 
induced to place himself under the treatment of 
@ non-professional man, who pronounced the 
ankle to be dislocated, and, after oiling it for 
three weeks, is said to have snapped the bone 
into its place, after which he lost the stiffness, 
and could walk, he said, as well as he could 
wish. Eight months after this he slipped once 
more, and again went to his friend, who manipu- 
lated a second time. Again he fell, and again he 
went to his friend, but this time the manipulator 
failed in accomplishing his object, alleging that 
“tho nerve resisted too much.” So much mis- 
chief resulted, that my friend, Mr. Tucker, of 
Great Marlborough-strect, whom he consulted, 
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sent him to the hospital. At this time his ankle 
was greatly swollen, inflamed, and yery painful. 
There was a wound near the external malleolus, 
leading to dead hone. Also another posteriorly, 
through which a probe could be carried to the inner 
side of the joint. Subsequently swelling appeared 
near the inner malleolus, accompanied by intense 
pain. An incision, followed by free discharge, 
gave relief, but his health ultimately became so 
much impaired that I proposed an operation, to 
which he readily acceded, and I accordingly excised 
his ankle-joint, assisted by my colleagues, Messrs. 
Canton, Hird, and Barwell, on the 10th of August, 
1857. 


W. R—POO? APTER RECOVERY. 


Nothing could be more satisfactory than the sub- 
sequent progress of this case. ‘The wound in front 
of the joint healed by first intention in about a week. 
Over the inside of the ankle it was healed in about 
two months, and by the 16th of December he was 
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able to walk about. He was able, when I last saw 
him, to walk up or down-hill, up and down-stairs 
without a stick, and almost as well as another man 
with a perfect foot. 

Case 3.—J. P——, aged six, was sent to me by 
my friend, Mr. Chapman, of Hounslow, in Sep- 
tember, 1858. In the April preceding he first com- 
plained of pain in his left ankle-joint, unaccompanied, 
however, by swelling, discoloration, or lameness. 
On the 29th of August he leaped from the top of a 
wall about five feet high, and so injured the ankle 
that he had to be carried into a house. Great 
swelling ensued, accompanied by profuse suppu- 
ration. 

When admitted he was very weak and feverish ; 
his countenance anxious, and indicating great suffor- 
ing. There was an unhealthy wound in front of the 
internal malleolus, discharging a large quantity of 
offensive matter, and a probe readily penotrated the 
joint, which was found extensively diseased, the 
cartilage being much destroyed. As his strength 
was rapidly declining, I proposed to excise the joint, 
and remove the diseased parts; and this was done 
on the 9th of October. ‘he first steps of the opera- 
tion wore similar to those of the two preceding cases ; 
but when the astragalus was examined, it was found 
that the disoase extended through and beneath this 
bone, involving the 8 calcis to a considerable extent. 
‘The convex tibial articular surface and the whole 
body of the astragalus behind the interosseous cal- 
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eaneo-astragaloid ligament were removed, as were 
the remains of the corresponding articular surface 
on the upper part of the oa caleis, whilst the interior 
of that bone behind the interosseous notch was care~ 
fully gouged out before the disease could be eradi- 
cated, so that little more than the shell of the bone 
remained in this situation. The parts were then 


J. P—¥OO? AYTIER RECOVERY. 


replaced in sif#, and the wound dressed. No arteries 
were tied. The boy suffered no constitutional dis- 
turbance, He progressed satisfactorily, and in March, 
1859, or five months after the operation, was cured, 
He could then bear his weight on the foot, and walk 
without pain, and the wound was entirely healed. 
No doubt, I should think, can exist as to the 
superiority of this over Mr. Syme’s operation in this 
ease, which correspc osel ly with that condi- 
tion for which he so strongly advocates amputation 
at the ankle-joint. “But,” says Mr. Syme, “in 
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what is called disease of the ankle-jomt commonly, 
the joint between the astragalus and os calcis is 
affected thuch more frequently than that between 
the astragalus and the bones of the leg; and even 
when the latter condition really exists, it would be 
easy to remove all the bone which would be essential 
for recovery, by sawing off a slice from the articu- 
lating extremities of the tibia and fibula, as the 
caries penetrates to no great depth of the cancellated 
structure,” 

That the discase of the tibia is not in all instances 
so superficial is proved by Mr. Canniff’s ease ; whilst, 
therefore, we should be prepared to find it extend to 
a greater depth, the result of this case shows that, 
even under these more unfavourable circumstances, 
the result of the operation may prove equally bene- 
ficial. 

T will here only allude to my fourth successful 
ease, as it presents no features of interest differing 
from those of the other three. 

The late Dr. M. S. Buchanan, of Glasgow, was tho 
first to introduce this operation into Scotland. Un- 
fortunately, his son, Dr. George Buchanan, to whose 
kindness I am indebted for the following particulars, 
is unable to furnish me with the date of the opora- 
tion; it must, however, have been prior to the year 
1860, as the lamented death of Dr. M. S. Buchanan 
occurred at that time. 

“The patient having been rendered insensible by 
chloroform, Dr, Buchanan began his incision on the 

x 
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outer edge of the peroneus tertius, carrying it only 
through the integuments and subjacent cellular tissue 
ina semilunar direction to the outer edge ofthe tendo 
Achillis. This flap having been dissected back over 
the external malleolus, he divided the tendons of 
both peronei muscles, and by applying the saw to 
the malleolus and removing it, he exposed the joint 
at its lateral aspect. Dislocation of the astragalus, 
carrying the sole of the foot so as to make it look to 
the opposite leg, was easily accomplished. By this 
means the articular surfaces of the astragalus and 
tibia were exposed, and found in a carious condition, 
‘The astragalus was remoyed, and the articular sur- 
faces of the tibia were scooped out with a gouge. 
The foot was now replaced, and the flaps secured. 
The patient did well for some weeks, but ultimately 
died of phthisis, from which she was suffering for 
some time previous to the operation.” 

Within the last few weeks the operation has been 
introduced into Ireland for the first time by Dr. W. 
Stokes, jun., with every prospect of success, He is 
himself about to publish the case, but he has, with 
great generosity, furnished me with the particulars 
of the peculiar method he has adopted, and one which 
he informs me is strongly advocated by Professor 
Langenbeck, of Berlin, who, during the late Schleswig 
Holstein campaign, performed five excisions of the 
ankle-joint, and had four good results. He has 
never, Dr. Stokes believes, performed the operation 
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for disease. “TI hope, however, he may be induced 
to do 80 when he has a fitting opportunity.” 

The operation being completed, Dr. Stokes in- 
vested the entire limb ina gypsum bandage in the 
following manner:—The limb being placed in a 
semiflexed position, he commenced by enveloping it 
in a flannel roller, taking care to place a good 
padding of French wadding over the situation of 
the wound. ‘This was next covered with a coarse 
muslin bandage, into which he had previously 
rubbed a considerable quantity of gypsum powder ; 
this bandage had been moistened with tepid water, 
‘The muslin bandage was then covered with a layer 
of somi-fluid plaster of Paris, and this, when nearly 
dry, was covered with another muslin roller, and, 
after a second application of plaster of Paris over 
this, the bandage was complete. 

Four hours after the operation the patient com- 
plained of great pain in the wound; this, however, 
was relioved by cutting an oval aperture over it in 
the bandage three-quarters of an inch longer than 
the wound. The next day, the bandage being quite 
hard and dry, Dr. Stokes painted it all over with a 
solution of Dammar resin and ether, which soaked 
through the gypsum instantaneously. The limb 
was then placed, supported by a net, in a continual 
bath, which was productive of immediate relief from 
pain. 

Dr. Stokes employs this coutinual bath largely, 

x2 
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not merely in the after-treatment of operations, but 
also in many forms of injury and surgical disease. 
And as he sometimes keeps the part for several 
weeks continuously in the bath, the great deside- 
ratum is to preserve thew ater at an equable temper- 
ature without the necessity of disturbing the part 
by frequent renewal—to prevent, on the one hand, 
the temperature of the water falling below a given 
point, or, on the other, of its rising to a height which 
might be prejudicial. To effect this Dr. Stokes has 
had recourse to a most ingenious contrivance in the 
shape of a thermometer, by which the amount of 
gas supplying the burner under the still is propor- 
tioned, thus regulating tle amount of steam gene- 
rated by the still, and consequently the temperature 
of the bath. 

I find that the ankle-joint has been excised 32 
times for disease by British surgeons. 

‘That the ages of the paticnts operated upon varied 
from 4 to 42 years. 

That the sexes given show the proportion of 16 
males to 6 females. 

That of the 32 patients operated upon, 21 re- 
covered with good useful limbs, 7 died, 2 suffered 
secondary amputation and recovered, whilst the 
result in 2 was doubtful. 

The proportion of deaths consequently is a fraction 
above 21 per cent., a large proportion, I must admit, 
when compared with that of Syme’s amputation. 
But it is not in reality so great when we inquire 
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more closely into the matter; for instance, of the 7 
deaths, 4 are reported to have died of consumption, 
of which disease 1 is stated to have been suffering at 
the time of operation; another died of the effects of 
syphilitic poixon in the system. We can scarcely 
attribute the deaths of these four consumptive 
patients exclusively to this operation; consequently, 
if we muke allowance for them, we find the death- 
rate of average cases 10 instead of 21 per cent., 
whilst the mortality of amputation of the leg for 
disease in civil surgery is 26 per cent. 


Nore.—Since this lecture was delivered, Mr. 
Moore has kindly furnished me with the particulars 
of the case upon which he performed excision of the 
ankle-joint on February 25th, 1863. 

He cut down on the fibula and excised the lower 
inch and a quarter of that bone. Continuing the 
incision in a curve across the instep to the anterior 
point of the inner malleolus, but not through the 
anterior tendons, ho endeavoured to dislocate the 
foot inwards, but could not do so. He then sawed 
through the lower part of the tibia in a line with the 
section of the fibula, took away the outer portion of 
the lower fragment through the outer wound, and 
removed the upper surface of the astragalus, The 
inner malleolus could not be dislodged until an imei- 
sion was made on the inner side of the ankle. The 
operation was followed by considerable constitutional 
disturbance, but he ultimately recovered, and in 
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July, 1864, wrote from the country that he could 
walk well; and in January, 1865, he showed him- 
self to Mr. Moore. He was then in good health, 
Without any swelling of the limb; the wound was 
completely healed, the ankle was firmly anchylosed 
by bone, and he consequently turned out his foot in 
walking ; the loss in the length of the limb was 14 
inch. With the aid of a stick he could walk four 
miles a day, but if he exeeeded this distance his foot 
swelled, In the house he laid the stick aside, 

T have also received the following kind note from 
Sir James Paget :— 

“ My pear Mr. THancocr, 

“ Your interest in the surgery of the foot makes 
me think that you may like to see the patient with 
this note, I excised the articular surfaces of the 
tibia, fibula, and astragalus, for very marked stru- 
mous disease, five years age. The healing was ex 
tremely tedious, but the result appears good enough 
to justify the operation. 

“Yours, &e., 
* James Pager, 

* Harewood-place, Noy. 12, 1867.” 

The result was all that could be desired, and the 
patient, who appeared most grateful, informed me 
that he had suffered from the diseased ankle for 20 
years previous to operation. 


Some surgeons make their incisions through the 
skin according to the plan proposed by the elder 





THE HUMAN FOOT. Bil 


Morcau—namely, a longitudinal incision behind 
each malleolus, with a short horizontal one connected 
with it at right angles below the process. The late 
Dr. Buchanan limited his incisions to one extending 
from the peroncus tertius to the tendo Achillis, whilst 
he attacked the joint entirely from its outer side. 
T have never seen the operation performed in this 
way, but [ have seen it done according to Morbau’s 
plan, and I infinitely prefer the one semilunar inci- 
sion extending across the front of the joint to behind 
the malleoli on either side, penetrating only to the 


 Tneision behind malleolus, 
4 Continuation acrow front of joint. 


fuscia below, as in my own proceeding, When the 
flap thus made is reflected we have plenty of room 
wherein to manipulate; we can see the condition of 
parts and what we are doing; we ean detach the 
tendons sufficiently from their grooves behind the 
malleoli to do away with the necessity of cutting 
them across; we greatly facilitate the version of the 
foot; and, as we can see what we are about, we 





812 ANATOMY AND SURGERY OF 


are able to ayoid wounding the posterior tibial 
artery—a point of vital importance to the success of 
the proceeding, since that mainly depends upon the 
anterior and posterior tibial arteries being preserved 
in their integrity. Tho advantage of this method, 
moreover, is greatly enhanced when, from long- 
continued disease, the soft parts around the joint 
are fendered thick and unyielding, 

Again, if we meddle with an ankle-joint at all, no 
matter how limited the disease may seem to be, it 
is better to excise the entire joint than to leave any 
portion behind. It is true that I shall have presently 
to relate 2 most successful case of Mr. Wood's, 
which seems to controvert this doctrine; but this 
case is so exceptional in its results that it proves the 
general rule and the soundness of the proposition. 
It is not always easy to judge from the appearance 
of the surface to what extent the mischief in the 
cancellated structure has proceeded; and however 
carefully and completely we may endeavour to 
gouge the disease out, we rarely succeed so entirely 
that some portion is not left behind. In partial 
excision we expose our patients to the dangers 
attending wounds of joints wherein so much mis- 
chief occurs from the impediments to the free exit of 
matter; in complete excision, on the contrary, we 
free the entire joint, remove these impediments, and 
get rid of the joint structure—bone is brought in 
direct contact with’ bone, and the process of eure is 
rendered more certain and more simple. These 
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observations apply with equal force to those cases 
in which one or both of the malleoli have been 
allowed to remain. 

Mr. Statham excised the astragalus. A year after- 
wards he removed the two malleoli. The parts 
never healed, and the man suffered so much that at 
his own request Mr. Bowman amputated the leg 
three years after the first operation. 

Mr. Price gouged away the astragalus and hori- 
zontal surface of the tibia, and left the malleoli. 
Eight months after he was obliged to operate a 
second time. 

In another case Mr. Price gouged away the astra- 
galus and articular end of the tibia, the posterior 
end of the cuboid, and a portion of the fibula, 
Three months afterwards he was obliged to ampu- 
tate the leg in consequence of abscess. 

Tn June, 1852, Mr. Solly gouged away the external 
malleolus, a portion of the astragalus, and the hori- 
zontal articulating surface of the tibia of the left 
foot. On July the 2nd he performed a similar opera- 
tion on the right foot of the same patient, On 
October 2nd he again operated upon the left foot, 
and in April, 1853, he again operated upon the right, 
The patient, however, ultimately recovered. On 
June 18th, 1852, Mr. Solly gouged away carious 
bone from the end of the tibia and from the astra- 
galus. On July 10th he wus obliged to amputate 
the leg. 

In Dr, Buchanan's case the external malleolus and 
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astragalus were removed, but the articular surface of 
the tibia was “scooped out with a gouge, and the 
internal malleolus left.” The patient died of 

The younger Moreau in the year 1796 gouged 
away from a youth, aged seventeen, the astragalus, 
the internal malleolus, and about an inch and a half 
of the lower end of the tibia. ‘“ Above this,” he 
says, “the solid part of the bone was sound, but not 
so the cancelli, which were so much diseased that I 
was obliged to introduce the gouge, and take away 
about two inches of them. The result was not so 
favourable as was expected. The wounds were a 
long time in healing; the fibula, having no assist- 
ance from the tibia in sustaining the weight which it 
was obliged to support, sank down upon the external 
side of the foot, which was thrown inwards, so that 
the lad rests now on the outside of his foot; that, 
however, does not prevent him from walking. IT 
allowed the inferior extremity of the fibula to remain, 
thinking that Nature, by reproducing that portion 
of the tibia which I took away, would finally give 
by both bones a solid support: to the patient; but the 
event was not what I d 
now I would cut off as much 
the tibia.” 

Mr. Hussey, a3 we have ‘seen, 
fibula and removed the : 
gouged away horizontal portion of the tibia 
and upper surface of the astragalus, leaving the 
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internal malleolus. Six months afterwards he was 
obliged to amputate the leg. 

The cases here quoted appear very conclusively 
to prove the proposition, that if we meddle with the 
anklejoint at all we should remove the whole, and 
not a portion only, of the joint; as, considering the 
comparatively few times that partial excision has 
been performed, the results have been most grievous 
when compared with those wherein the opposite plan 
was pursued. I would also add that, where prac- 
ticable, the bones should always be removed by the 
saw, and the employment of the gouge avoided as 
much as possible. With the saw we are enabled to 
cut through the bone with very little violence to the 
cut surface, which is smooth, and for the most part 
retains its vitality. But with the gouge these ad- 
vantages are lost ; we never can tell with any degree 
of certainty whether some amount of disease may 
not be left behind; we inflict an amount of violence, 
bruising and crushing, which the parts, already 
weakened by the pre-existing mischief, cannot re- 
pair: and thus the operation fails. The disease 
cither proceeds unchecked or with increased rapidity, 
or, if arrested, the parts are too much damaged to 
take on the process of reparation. When this occurs 
it is commonly ascribed to extension of the mischief, 
to want of power in the patient, to the existence of 
serofula or some latent taint in his system or con= 
stitution; but that these supposed causes are not 
always the true ones is strongly exemplified in the 
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case of the foot amputated by Mr. Hussey. Hore 
the end of the fibula, separated by a clean cut of 
the saw, was surrounded by a large mass of bone 
structure, thrown out, there can be but litle doubt, 
from the periosteum and cut end of that bone itself; 
but the gouged opposing surfaces of the tibia and 
astragalus, we are told, were rough, without any 
deposit of new bone and without any appearance of 
commencing anchylosis. We must admit, therefore, 
in this case, at all events, that either the diseased 
portions of the tibia and astragalus were not re 
moved at the time of the first operation, or that the 
injury done to the parts was so excessive as to be 
beyond their power of reparation, The result can- 
not be charged against the weakness of the patient, 
or the presence of scrofula, or other taint in his con- 
stitution. Had either of these latter reasons ob- 
tained, it would have affected the fibula equally 
with the tibia and astragalus; we should scarcely 
have had an entire absence of all effort at reparation 
in the latter, whilst in the former the process, not 
only of recovery, but of reproduction, progressed so 
vigorously and abundantly, 

T have very little doubt that when excision of the 
ankle-joint is better understood, and the eases to 
which it is applied a ore carefully selected— 
when the vast benefits it is capable of affording to 
the patient are more extensively known and appre- 
ciated, the prejudice with which it has hitherto been 
regarded will fade away, and that it will be more 
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generally adopted, and take its proper position 
among the standard operations in surgery. We 
have seen that of the seven cases which terminated 
fatally, four died of consumption and one of syphilis. 
Such can scarcely be adduced a8 adverse evidence, 
sinee death would equally have followed any other 
operation. By the most patient and careful investi- 
gation we cannot always obtain a previous history 
upon which any reliance can be placed. Patients, 
too, frequently suppress or deny facts of great im- 
portance, as regards their ultimate recovery ; and it 
is only when too late to repair or obviate the 
mischief that the truth is revealed. All who know 
my friend and colleague, Mr. Barwell, are aware of 
the great care and patient investigation which he 
brings to bear upon the practice of his profession ; 
atill, in spite of all his inquiries and caution, it was 
some days after the operation, and when too late to 
remedy the mischief, that the woman admitted that 
which too surely proved her destruetion. 

Tf, therefore, there be any trace or suspicion of 
syphilis, neither this nor any other operation should 
be performed until the patient is rendered free from 
that malady, 

In Mr. Barwell’s case the parts bled freely when 
first incised, nor did pressure exerted on the femoral 
artery produce any appreciable diminution in the 
bleeding; but it ceased after the cut surfaces had 
been exposed a few minutes to the air, Successive 
hemorrhage took place from day to day till she died, 
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ten days after the operation ; and it was remarked 
that the blood discharged seemed to be putrefied, 
and had a most offensive odour. 

It was not till after her death that the facts of 
her having suffered from syphilis transpired, as there 
were no objective symptoms of that disease, 

As bearing upon this subject, 1 would refer to a 
yaluable and interesting case, related by Mr. Cresar 
Hawkins before the Pathological Society on October 
1th, 1850 :— 

* The joint between the os caleis and astragalus 
was partially anchylosed, and although the astragalus 
ttself was quite healthy, the joint between it and the 
tibia showed the commencement of ulceration of 
tho cartilage, demonstrating the manner in which 
the inflammation of the soft parts sometimes con- 
veyed discase from one tarsal or carpal joint to 
another, and causing the removal of pieces of 
nocrosed bone, or the excision of oven an entire 
bone, to be not always successful.” The case, how- 
eyer, was remarkable more from its history, as 
illustrative of the difficulty occasionally observed in 
distinguishing between simple scrofulous and malig- 
nant affections, The patient, a young woman, was 
admitted into St. George’ ce with a large 
phagedenic ulcer on the inside of the ankle, ox- 
cessively painful, and requiring large doses of opium 
for its relief, with much thickening of the soft parts ; 
looking, in the sections, not unlike scirrus, and 
haying in the centre some warty granulations, re- 
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sembling the cancer of cieatrices (of which Mr. 
Hawkins has written a description), in the centre of 
which the probe passed down into the joint between 
the astragalus and os caleis without touching dead 
bone. After some attempts to heal these parts am- 
putation was proposed, but declined by the patient, 
After a few months a mass of glands appeared low 
down in the groin, as large os an orange, as if 
enlarged by the contamination from the apparent 
cancer below, which did not ulcerate like strumous 
glands, but sloughed gradually away after previous 
ulceration of the skin ; and as some were destroyed, 
fresh masses formed by their side, which went 
through the same process of sloughing during two or 
three months. About the same time there formed at 
the lower part of the femur; on its inside, a firm 
elastic tumour, obviously connected with the perios- 
teum, but without bony deposit, about four inches 
in length and perhaps two inches in height. Soon 
after this a growth took place on the left side of the 
frontal-bone, soft in the contre, and consisting, ap- 
parently, of 2 morbid growth in the diploe, making 
its way by pushing out the outer table, with a little 
absorption of the bone in the centre. Thus was 
formed a continuance of appearances, seeming to 
confirm the supposition of the malignant nature of 
the original disease, and quite sufficient to deter Mr, 
Hawkins from operating, for which the woman was 
now desirous. In two or three months, however, 
as it seemed, chiefly from the use of iodide of 
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potassium and sarsaparilla, all these latter growths 
disappeared, the tumour of the thigh gradually sub- 
sided, the glandular masses all sloughed out, and the 
part healed; the growth of the diploe disappeared, 
the bone recovered its former level, and the skin lost 
its former sallow hue. Amputation was performed, 
and the patient was quite well a year and a half 
afterwards.” 

Although the above case is described as one of 
stramous disoase of the os caleis, femur, and cranium 
resembling malignant disease, it seems to me to have 
been neither the one nor the other, but a very severe 
form of syphilitic mischief, presenting its local mani- 
festations at the various parts indicated; and IT am 
led to this conclusion by a somewhat similar case 
about which I was consulted some six years ago. 

T was requested by my friend Dr. Page Burke to 
see a gentloman residing in the neighbourhood of 
Blackheath, said to be suffering from malignant 
disease of the ankle-joint, especially with reference 
to performing amputation of the limb. He had been 
suffering for four months, was extremely irritable, 
anxious, and emaciated ; and described his sufferings 
as almost unbearable, entirely depriving him of rest, 
so that, as he said, he was almost worn out. He 
had no appetite; his countenance was leaden and 
sallow, and his pulse extremely rapid, and at the 
same time feeble. The ankle was much swollen, as 
was also the foot. Over the inner ankle was a large 
uneyen ulcer, presenting all the appearance of a 
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malignant sore, the surrounding skin being of a 
bluish brown red, and the discharge thin and very 
offensive. He described the pain as a dull, burning, 
gnawing pain, implicating the bone. But I was 
much struck with the manner in which he dwelt 
upon its increasing intensity towards night, and its 
subsidence towards morning. He denied ever having 
suffered from syphilis, although he admitted having 
had a slight excoriation about twelve months before, 
of which he had not taken any notice beyond touch- 
ing it with caustic. Under these circumstances L 
suggested that the disease was syphilitic rather than 
malignant, and that, it was advisable to submit him 
to a regular course of treatment before having re- 
course to operation. I accordingly ordered the 
iodide of potassium with sarsaparilla and five grains 
of blue pill every night, and the wound to be dressed 
with black wash. Under this treatment the patient 
recovered completely, and he is now walking about 
as well as ever he did, 

Lastly, as regards excision of the ankle-joint, T 
would lay great stress upon the necessity of ensuring 
a free exit for the matter; and this is an additional 
reason for sawing away the whole joint rather than 
gouging away a portiononly. By the former method 
we ensure a clean, smooth plane across the joint, 
clear of those irregularities which cun scarcely be 
avoided when the gouge is employed, but which 
serve as 80 many barriers behind which the dis- 

x 
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charge is prone to collect, causing irritation, in- 
creasing the discharge, and retarding the cure. 

Tt is here that the benefit of making the flap as 
practised in my operations is exemplified. By ite 
looseness and freedom we are enabled to ensure the 
wound behind the ankles being kept open, which we 
cannot do when the right-angled incisions of Moreau 
are only employed. These, when the bones are re- 
moved, do not correspond to the resulting cavity in 
the ankle, whilst the flap thus made, free only ina 
portion of its extent, unable consequently to yield to 
the swelling and tension of the secondary inflamma~ 
tion, forms a valve, as it were, closing the external 
outlet, and depriving the patient of one of the prin- 
cipal sources of cure. Whilst, therefore, the wound 
in front of the joint should be closed and secured hy 
wire sutures, those portions over the sides of the foot 
should be left entirely free. 

The following case, for which I am indebted to 
Mr, Tudor, of Dorchester, is a good illustration of 
the value of these free openings :— 

H. K——, aged twenty-throe, a sailor, was ad- 
mitted on board the Dreadnought, for the second 
time, on the 13th April, 1859, with disease of the 
ankle of two and a half years’ duration, The pre- 
vious history was injury to the foot by being jammed 
between two ships. He continued to work for a 
year, when he felt a painful, pricking sensation in 
front of the jomt, accompanied with swelling. He 
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was treated for twelve months in the British Hos- 
pital at Buenos Ayres, without benefit ; was sent 
home to England, and admitted on board the Dread- 
nought. The ankle was then very much swollen and 
painful, but there was no wound, nor sinus. He 
remained in the hospital four months, and was dis- 
charged much better, but still unable to walk. He 
was re-admitted on the 15th April, 1859, when his 
ankle was found swollen and puffy, with fluctuation, 
and a distinet grating felt between the astragalus 
and tibia. There were now two sinuses discharging 
pus, one situated in front of the joint, a little ex- 
ternal to the mesial line, through which a small 
pateh of denuded bone could be felt on the upper 
surface of the astragalus; whilst the second, situated 
midway between the tendo Achillis and external 
malleolus, impinged upon the same point from 
behind. 

June 9th.—Under chloroform an incision was made 
in front of the joint from the external border of the 
extensor communis in a curved line, about an inch 
behind thie external malleolus. About an inch of this 
bone wax sawn off, and the ligaments, as well as the 
tendons of the peronei muscles, were divided. The 
external and anterior surfaces of the astragalus wero 
found denuded of cartilage, and the bone diseased, 
About three-fifths of the bone were removed by the 
saw and gouge, and the parts quietly brought 
together with sutures, 

1lth.—The wound looking red and congested, 

y2 





Healthy action soon set up, 
health quickly improved, and he 
the hospital with every promise of 

Although as a general rule T 
the removal of the entire joint in 


cases have occurred where “ partial e 
ankle-joint” has been attended with 
case—the most worthy of record with 
acquainted—is the following, operated v 
Wood, at King’s College Hospital -— 

A-single woman, aged twenty-five, 
June 15th, 1858, ‘Ten years previousl 
and sprained ‘her right ankle very 
which she was an inmate of Guy's Hospit 
months. The joint became stiff, and she 
walk upon it for twelve months. She 
three years under the caro of the late Mr. ] 
at the Orthopadie Hospital, during whi 
abscess opened in front of the internal n 
This never healed. Some time after 
ceived a kick on the heel of the affected 
caused great pain and swelling. 

When admitted there was co: 
of the rightankle; the foot was slightly n 
theattempt to move it gave her extreme’ 
sinuses, left by abscesses, communicated 
bone, and passed upwards to the tibial 
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joint, the largest being in front of the inner 
malleolus ; a second, placed posteriorly, passed 
between the tendo Achillis and posterior tibial 
vessels and nerve; whilst the third, placed behind 
the outer malleolus, was direeted inwards and for- 
wards towards the tibia. An oily fluid appeared 
occasionally with the matter upon the dressings. 

On July 29th the patient was placed under ehloro- 
form. Mr. Wood made an ineision two inches long 
over the inner malleolus, and by gouge and forceps 
removed the whole of the diseased inner malleolus, 
exposing a piece of necrosed bone of the size of a 
chesnut, which included the greater portion of the 
tibial articular surface, completely denuded of car- 
tilage, which latter lay detached in the cavity of 
the joint. This was removed, with a portion of 
gelatinous synovial membrane. The rough articular 
surface of the astragalus being removed with bone 
foreeps, the bone was found to be quite healthy. 

The patient rapidly recovered. The foot had a 
great tendency to turn inwards, from the lack of 
support caused by the removal of the inner 
malleolus, whilst the fibula remained in its place, 

On November 23rd, 1859, Mr. Wood again saw 
his patient. She had become fat, and said she had 
nover felt better in her life. All the sinuses had 
quite healed. ‘The leg is about three-quarters of 
an inch shorter than the other. She walks well and 
firmly, and with the slightest possible limp. The 
ankle is quite firm and stiff. A deep hollow marks 
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where the malleolus formerly existed, and the inner 
arch of the foot is somewhat elevated and shortened. 
She says she can walk six miles without feeling 
tired, and that she never has pain in the ankle- 
joint.” 

A somewhat similar ease, operated upon by Mr. 
Moore, at the Middlesex Hospital, on the 2nd of 
March, 1855: 

A pale thin clerk, aged twenty-one, had disease of 
the ankle early in life, but the foot, though stiff, had 
been useful and free from active mischief for the last 
eight years. Eight weeks before an abscess formed, 
and he was admitted into the Middlesex Hospital, 
under the care of Mr. Moore, with three sinuses 
inside the ankle. There was much swelling over the 
lower part of the tibia and inner side of the joint, 
a little in front and behind, and none outside, The 
foot was extended and fixed. After the failure of 
treatment, Mr. Moore made an angular incision 
down the back of the tibia, along the lower edge of 
the inner malleolus, and across the front of the 
joint, through the tendons and anterior tibial artery. 
The joint was thus exposed from the tendon of the 
tibialis posticus to that of the extensor longus 
digitorum, which were not divided. On removing 
the internal malleolus, the diseased surfaces of the 
tibia and ast: re exposed, and they were 
each sliced off q n in a single cut, with 
sharp and large cutting p' The fibular part of 
the articulation was not interfered with, as it was 
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quite fixed, and the whole of the diseased parts 
appeared to be removed. Tho result was that a gap 
was left betweon the end of the tibia and the top of 
the astragalus. There was little constitutional or 
local irritation, and the cut surfaces of bone granu- 
lated healthily. A fortuight after the operation 
there was some redness and tenderness over the ex- 
ternal malleolus, with pain, which kept him awake 
one night. This all subsided: In another fortnight 
a bare piece of bone was felt on probing to the 
depth of the inner surface of the fibula, A month 
afterwards it appeared to have separated and been 
discharged, for the patient spoke of a pricking 
sensation which crossed the joint inwards, and on 
further probing no bare bone could be felt, By the 
end of May there was scarcely any discharge, and 
he soon after went into the country in good health, 
his ankle feeling strong, though the sinuses were 
not quite closed. 

A young lady, fourteen years of age, sprained her 
foot whilst dancing. She was rather strumous, 
although her parents were healthy. At first she 
paid no attention to it, though after a little while 
she suffered excruciating pain at night. Mr, Solly 
saw her two months after the injury. She was then 
pale and thin, with a quick, irritable, feeble pulse, 
extremely nervous and anxious. The right foot was 
swollen across the instep to at least double the size 
of the other foot; there were two open abscesses, 
with nasty, unhealthy, purple edges, over the chain 
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of cuneiform bones, which could be felt distinetly 
with the probe to be in a state of caries. Mr. Solly 
made an incision two inches long on the inside of 
the foot, directly through the abscesses down to the 
bone, and found the cunciform median detached 
and floating in pus. He removed this, and gouged 
away the greater portion of the internal and external 
cuneiform bones. She was much relieved by the 
operation; but on the 12th of June, Mr. Solly was 
obliged to remove more carious bone, principally 
from the metatarsal bone of the great toe. She 
went down to Devonshire, and gradually got well, 
so that in two years she was quite sound, and could 
dance all night long, and walk any ordinary dis- 
tance. She can move her foot perfectly. ‘The only 
thing she cannot do as well with this foot as the 
other is standing on the heel with the fore part of 
the foot raised from the ground. Mr. Solly, who 
kindly furnished me with the particulars of this case, 
remarks: “I do not think that any instrument but 
thé gouge would have produced so good a result. 
If the three cuneiform bones had been excised, 
the reproduction of bone 

ks the almost perfect foot.” 

T have here endeavoured to place fairly before the 
profession what has been done in this country as 
ion of the ankle-joint 

ber of operations 

which have 
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seen that, including only those of complete excision, 
and for disease, the former amount to 21, the latter 
to 7; whilst Paul’s table of amputations of the leg, 
contained in his ‘Conservative Surgery,” shows 
that 968 amputations of the leg were followed by 
249 deaths. So that, whilst the rate of mortality of 
excision of the ankle-joint is 21 per cent., that of 
amputation of the leg is 26 per cent. 
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‘Time will not allow me to do more than allude to 
the various simple dislocations connected with the 
ankle-joint. I will therefore at once pass on to those 
alarming eases in which, through accident, the joint 
is laid open and its internal economy exposed, Here 
I shall have the opportunity of relating some of the 
most brilliant achievements of modern surgery ; 
indeed, it would almost appear that the more 
alarming and extensive the lacoration the greater 
the chance of a cure, and the more happy the result. 

J. N——, aged eight, residing at Newtown, was 
admitted into Leeds Hospital, under the care of Mr. 
Wheelhouse, on August 27th. He was playing in 
the street when he was knocked down and ran over 
by a waggon, the wheel passing directly over the 
right ankle. On admission he was found to have a 
severe lacerated wound, extending from the internal 
malleolus anteriorly, passing across the ankle-joint 
round the limb to within about two inches of the 
internal malleolus posteriorly. The ankle-joint was 
completely laid open, so that the fore-finger could be 
passed into the cavity. The anterior tibial vessels 
and nerves were lacerated, and in consequence there 
was considerable hemorrhage, A consultation was 
held, and all the surgeons agreed that amputation 
was necessary. The boy was placed on the operating 
table, when a farther examination showed that the 
posterior tibiul vessels and nerves were uninjured. 
Tt was then decided that, the patient being young 
and healthy, there was a possibility of the limb re- 
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covering without amputation, and that consequently 
the chance should be afforded him. The boy was 
therefore removed to his bed, his limb placed on its 
outer side, and cold water cloths ordered to be con- 
stantly applied, No further bleeding took place, and 
the wound healed rapidly. He suffered compara- 
tively little pain, and retained perfect sensation all 
over tho affected limb; throughout there was but 
little constitutional disturbance. He was made an 
out-patient on October 26th, just two months after 
this formidable accident. 

A young marriod woman was, on December 22nd, 
1849, knocked down by a wooden erate, which fell 
upon her left leg, striking her just above the ankle 
on the inner side, forcing the leg-bones through the 
outer skin and boot. Mr. Thompson, of Launceston, 
was called to her, and found a transverse wound four 
inches in length, across the outer ankle, and through 
it the tibia and fibula protruding. The foot was 
inverted to a right angle, and the joint completely 
opened, so that all the articular surfaces were 
exposed, except the inner surface of the tibia. A 
small piece of bone was chipped off from the outer 
malleolus. The soft parts were much lacerated, and 
the exposed surfaces covered with dirt and straw. 
Mr. Thompson decided upon giv ng the patient a 
chance, and seeing what nature would do for her. 
He accordingly reduced the bones, cleansed the 
wound, and brought the edges together with wet 
lint, &e. Considerable constitutional disturbance, 
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with profuse suppuration, succeeded, and continued 
with more or less severity until the 17th of March 
following, when a small piece of dead bone was dis- 
charged from the outer ankle. From this time she 
gradually mended until August lst, when another 
piece of dead bone, the size of a hazel-nut, was 
removed, after which the cure went rapidly on, and 
by the end of the month the wound was entirely 
healed. The joint remained stiff and immovable, 
but the tarsal articulation allowed so much power of 
flexion, that by the aid of crutches she was able to 
walk briskly. 

Mr. J, H—,, a builder, at the time of the acei- 
dent was standing on a high wall, which suddenly 
gave way, throwing him to the ground, a large mass 
of the material fallimg on him. He sent for Mr. 
Parrott, of Enfield, who found the left foot everted, 
and the tibia protruding four inches and three- 
quarters through a wound occupying two-thirds of 
the circumference of the ankle-joint. As the articu- 
lating surface of the tibia was very much injured, 
Mr. Parrott sawed it off, and returned the bone to its 
proper situation. The edges of the wound were 
brought together by sutures, and the limb placed on 
a fracture apparatus. The fibula was fractured two 
inches above the malleolus, and again three from 
the knee. The patient was under treatment for six 
months, aud during this time a small irregular piece 
of bone separated from the tibia, and was removed, 
The leg now, nearly two years after the accident, 
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is about an inch shorter than the other, and not long 
since Mr. Parrott saw him digging a trench with this 
foot, and it was as strong as before the accident. 

How brightly do these cases contrast with the 
following :— 

A middle-aged man sustained 2 compound disloea~ 
tion. The skin was torn across the front of the 
joint and the whole of its outer side. The lower 
end of the fibula protruded through the wound, 
whilst the tibia was dislocated forwards. The 
ligaments were ruptured, but no bones were broken, 
Amputation was performed, and the patient died in 
a few days. 

These cases, however, it must be acknowledged, 
do not always terminate so favourably; still there 
can be no question that, where the slightest chance 
of success is present, every effort should be made 
for the preservation of the limb, especially as we 
now possess that invaluable local application, earbolie 
acid, which exerts such wonderful influence in pre- 
venting inflammation and suppuration. I am in- 
debted to the kindness of Mr. Gay, in the mention 
of whose name we have a sure guarantee that the 
patient had the benefit of all that skill and sound 
surgery could afford, for the following case of com- 
pound and comminuted fracture of the ends of the 
tibia and fibula into the joint. Mr. Gay writes in 
January, 1866 :— ‘ 

“T did not see the ease at the time of the acci- 
dent, but was consulted about it in the course of the 
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first week after its occurrence. It had been put up, 
and apparently very well, and I did not think it 
desirable to disturb the limb. The case, however, 
did not go on well. The joint became much swollen 
and suppurated. I made froe incisions, and relieved 
a large quantity of matter in front of the inner 
condyle, and some small portions of bone came 
away from time to time. The patient went on for a 
period of eight months, sometimes as if the joint was 
about to recover, and then with a sudden outburst of 
subcellular inflammation, extending up to the knee- 
joint. I tried again and again, and could discover 
no reason why those attacks should occur, or why 
the patient should not recover: the opening into the 
joint wag free, and I could not discover any sequestra. 
At length the patient's health became so much im- 
paired that I felt compelled to resort to amputation 
below the knee.” 

Although Hippocrates is stated to have removed 
the ends of the leg-bones for compound fractures and 
dislocations, it was not until the end of the last 
century that the practice becume generally recog- 
nised, for during the intermediate dark interval the 
limbs of patients suffering from these accidents were 
invariably sacrificed. The honour of introducing 
this great improvement into surgery is undoubtedly 
due to Mr. Hey, of Leeds, who in the year 1766 
sawed off two inches from the right tibia of a 
man aged fifty-six, who had been tossed by a 
bull, and sustained compound luxation of the right 
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The patient recovered, and was able to 

In 1767, Gooch, in a similar case, removed the 
tarsal extremity of the tibia with success. Cases 
are also recorded by White, of Manchester, in 1770; 
and by Servius in 1778. In 1782 the elder Moreau, 
nineteen days after compound dislocation, sawed off 
the articular end of the tibia and lower end of the 
fibula, leaving the internal malleolus. The patient 
is stated to have recovered completely, with the use 
of a new joint. The operation then remained in 
abeyance for seventeen years, until the year 1799, 
when it was again performed by Hey, who removed 
an inch of the lower end of the tibia which had been 
cut through by a hatchet; by Sir A. Cooper, Evans, 
Averill, and Kerr, of Northampton. 

The rules laid down by Sir A. Cooper are so 
practical and judicious that they must not be 
omitted here. “Tf,” he says, “ the patient be not 
excessively irritable, so as to occasion the muscles to 
be thrown into spasmodic action in the attempts at 
reduction, which leads to subsequent displacement 
when the limb has been reduced, bones should be 
at once returned to their places; but rather than 
amputate, I would cut off the ends of the bones.” 
And he illustrates this doctrine by the following case 
of a boy, aged thirteen, suffering from compound 


“A large wound appeared over the outer ankle, 
through which the tibia and fractured extremity of 
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the fibula protruded. One inch of the malleolus 
externus remained attached to the astragalus by its 
natural ligaments. I tried to reduce the limb, but 
found that the bone could only by great violence be 
brought on the astragalus, and that it immediately 
slipped from its place. Finding the lower end of 
the fibula was very loose and moyable, I removed it 
with the scalpel. I then sawed off half an inch 
frum the tibia, and reduced the bone, which re- 
mained in siti, as there was no foree of muscular 
action upon them on account of the shortening of the 
bones. The patient got well.” 

In 1805, Mr, Taylor, surgeon to a colliery at 
Wakefield, showed Mr. Hey five specimens of the 
lower extremity of the tibia, sawn off in as many 
cases of compound dislocation of the ankle. In one 
the extroniitics of both tibia and fibula had been re- 
moyed ; in two the portions were very small. They 
all recovered, and walked firmly, but some were 
above twelve months before they did so, 

Tn the year 1812, Mr, Hicks, of Baldock, took 
away an inch and « half of both tibia and fibula, 
stripped of periosteum, from a stage-coach driver, 
who had sustained compound dislocation of both 
bones. The patient got well, with very little shorten- 
ing. He was able to follow his occupation, and got 
up and down from his box as well as ever he did. 

In the same year we find this operation performed 
by the late Mr. Lyme, of Sundport, and Mr. Fletcher, 
of Gloucester ; whilst in 1818, Mr. Cooper, of Brent- 

% 
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ford, removed an inch of the tibia and fibula with 
successful results. 

From this period the operation came into more 
general use, and by none more successfully than by 
MM, Josse aud Ladent, who, in 1819, excised two 
inches from the right tibia, and two and a half 
inches from the left tibia and fibula of a gitl, aged 
sixteen, who had eompound dislocation of both 
ankle-joints. In four months the patient could walk, 
dunce, jump, &c. The left ankle was anchylosed, 
but this was compensated by increased mobility in 
the medio-tarsal joints, In the right the tibio-tarsal 
movements remained. 

Heyfelder gives 26 examples of this operation, of 
which 5 died, and 1 suffered consecutive amputation. 
Jaoger, on the other hand, records 24 cases, of which 
23 proved successful, whilst 1 only dicd, five days 
after the operation. 

Mr. Greenhow, of Leeds, has kindly furnished me 
with a recent example of this accident :— 

A pitman, aged thirty-two, on September 21st, 
whilst at work in a pit, was knocked down by a mass 
of coal falling from the roof, and striking him with 
great force on the in: of his leg, just above the 
right ankle, causing compound fracture of the tibia 
and fibula into the joint. The whole of the lower 
end of the tibia was separated from the shaft of the 
bone, and exuded from the wound, being attached 
by a few ligamentous fibres only. ‘The broken 
fibula also projected considerably through the wound. 
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Tt was not easy, without injarious handling, to dis- 
cover the exact condition of the astragalus, but it 
could scarcely have escaped fracture. The detached 
portion of the tibia was immediately removed, aud 
was found to comprise nearly the whole articulating 
surface, though the inner ankle remained in sift. 
‘The fracture of the fibula was-two inches above the 
ankle, which also remained in its proper place, The 
wound extended for about three inches across the 
fibula, and as the latter could not be reduced, a 
portion was carefully sawn off, after which the leg 
was laid on a pillow on its inner side. No untoward 
symptoms, either local or constitutional, ensued, and 
on November 23rd the wound had entiroly healed. 
No deformity remained, and he was able to move 
about upon crutches, gaining strength daily. 

Mr. Garraway, in the British Medical Journal for 
October, 1862, lays down the axiom, that in these 
eases we should remove enough of the tibia and 
fibula to prevent contact with the astragalus, and 
thereby provent anchylosis, thus securing a movable 
joint, and he illustrates his position by the following 
cast 

A girl, aged ten, getting over an iron railway, 
fell, suspended by her leg. When seen the bones of 
her leg were found projecting two inches on the 
external aspect, and her foot was turned up at right 
angles. Mr. Garraway could not reduce the bones, 
and he accordingly removed about an inch to pre- 
yent the bones touching the astragalus, and applied 

a2 
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splints, with cold-water dressing. No antowa 
symptoms supervened, and at the end of th 
months she was able to walk with crutches. F 
months afterwards sho was able to walk with 

any lameness. The motions of the joint were quit 
free, and there was scarcely any deformity. 

Callus has apparently been thrown out to form 
internal and na external malleolus; and whether ther 
is that simple ligamentous union between the ti 
and astragalus which Sir A, Cooper describes as the 
result of his experiment on the dog, or ‘as I (bh 
says) am disposed to believe, restored cartilage 
synovial membrane,” I leave to others. 

Tt is questionable whether the inner and outer 
malleoli were, after all, formed as here stated, of 
callus. In all probability the fracture had so oc 
curred that the epiphyses of the tibia and fibu 
romained in sité, attached to the foot, as, when the 
pieces of bones which had been cut off were ex 
amined, tho inner and outer malleoli were foun 
wanting. Itis very questionable, moreover, wheth 
anchylosis takes place in these cases so frequently as 
is here implied; indeed, in many of the recor 

inctly stated. We have 
in the case of Walsh, of Worcester, that it did n 
take place; and Mr. South also affirms that in the 
instanees which have fallen under his notice, anchy- 
losis has not generally followed. Mr. Rhodes, o 
Huddersfield, in a case of compound dislocation, w 
obliged to remove a portion of the fibula, as well as 
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to enlarge the opening in the skin, through which 
the bone had protruded, The patient did well. 

Notwithstanding the statement by Mr. Syme, re- 
ported in the tenth volume of “ Braithwaite’s Retro- 
spect,” that “in the Royal Infirmary of Edinburgh 
he finds that of 18 patients who had suffered com- 
pound dislocation of the ankle, and were not sub- 
jected to amputation, only 2 recovered; and that 
even in the event of recovery, the foot generally 
remains in such a state of stiffness, weakness, and 
sensibility to external impressions as to render it an 
ineumbrance rather than a support to the patient,”— 
I say, notwithstanding these adverse comments, the 
results here detailed fully prove the value of the 
proceeding, and seem to me fully to warrant its ex- 
tension to those complicated cases of fracture and 
dislocation of the ankle-joint without wounds of the 
skin, where the difficulty, and in some instances the 
impossibility, of restoring the parts to their normal 
position has been productive of so much suffering and 
such bad results to the patient; since they show the 
comparative impunity with which the ankle-joint, 
complicated as it is, may be laid open, so long as the 
opening is large and direct, and the confinement of 
discharge and consequent constitutional disturbance 
carefully guarded against. 


NECROSIS OF MALLBOLI. 


T would here allude to a class of cases of great 
interest and of equal practical importance, from the 
great resemblance which they bear to discases of the 
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ankle-joint, and the consequent danger of their being 
mistaken for that mischief. I allude to the presence 
of asequestram in one or other of the malleoli or 
their immediate neighbourhood. Whether from 
being more exposed to external injury or not, the 
external malleolus scams to be the seat of this mis- 
chief much more frequently than the internal, and 
indeed the two oxtromities of the fibula are liable to 
its existence. I have had cases of necrosis of the 
head of the fibula, wherein the symptoms so closely 
resembled disease of the knee-joint ‘as to require a 
very careful cxamination to distinguish between the 
two; whilst in the external ankle, the thickness and 
awelling of tho soft parts around the joint, the pain 
upon movement of the part, the inability to bring 
the heel to the ground, or to bear the weight of the 
body upon the foot, are all symptoms which assimi- 
late it to more serious condition of disease of the 
ankle-joint itself, The history of the case, the 
situation of the wound over or close to the malleolus, 
and the capability of moving the joint when the 
patient is under the influence of chloroform, will, 
however, in most instances, enable the surgeon to 
form a correct opinion of the true nature of the 
mischief; at all 

frequency to ) justi 


Three years ago I Peperatad upon a man, aged 
thirty-four, at the Charing-cross Hospital, for this 
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disease. He said that nine months before he had 
had great pain in the outside of the left ankle-joint; 
that, being unable to give up his work as a labourer, 
the pain became more severe, and ultimately an 
abscess formed, since which time he had been unable 
to walk. When I first saw him he was complaining 
of great pain, especially when the part was moved ; 
there was considerable thickening and swelling 
around the joint, and he was unable to bring the 
heel to the ground. Directly over the outer malle- 
olus was a small opening, which, examined by a 
probe, led to dead bone, Having placed the man 
under chloroform, I found I could move the joint 
freely, and I thereforé made a crucial incision 
through the skin over the lower end of the fibula, 
and applied a trephine over the opening in the bone, 
taking care only to remove the external shell. This 
done, I exposed a sequestrum, about the size of a 
hazelnut, which having removed, I brought the 
wound together, and the patient recovered perfect 
use of his foot, although he was two month# in 
doing so. 

In the following very interesting case there was a 
sequestrum in the lower ond of the tibia, in addition 
to one in the external malleolus :— 

R. M—,, aged sixteen, was admitted into Char- 
ing-cross Hospital, under my care, on April 17th, 
1866. He stated that in 1859 a piece of bone was 
discharged from his sternum, In January, 1866, 
his left ankle began to swell on its outer side; an 
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abscess formed, which burst, and a large quantity of 
matter escaped. 

On admission, the ankle was much thickened and 
enlarged; moving the joint gave him great pain. 
There was an opening just above the outer malleolus, 
leading down to dead bone, the edges of the wound 
being surrounded by fungous granulation, On 
May 12th Teut down upon the malleolus, and with 
a small trephine removed the outer shell of bone, 
including the opening, and, as in the last case, 
exposed and removed a small round sequestram. 
Upon examining the cavity left by the removal of 
the sequestrum with the end of my little finger, 1 
discovered a second opening on the inner side of the 
malleolus, and communicating with the lower end of 
the tibia, and an examination with a probe showed 
the existence of another sequestram in this situation. | 
I therefore again applied the trephine through the 
first opening, and removed the corresponding portions 
of the inner shell of the malleolus and the outer 
shell of the tibia; and by this means I was enabled, 
with a pair of long forceps, to extract the sequestrum 
from the tibia, which was about the same shape and 
size as that removed from the fibula, and without 
any damage to the ankle-joint. Considerable dis- 
charge followed the operation; but this was to a 
great extent removed the free employment of the 
iodine paint, and he y le to move about, and 
ultimately left the t the end of J uly. 

In somo cases, as in the following, for which I am 
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indebted to the kindness of Mr. Wearn, of Longton, 
in Staffordshire, the interference with the movements 
of the joint is much less. 

« A, B— injured his anklejoint about six years 
ago, but has worked off and on as a collier since then 
up to six weeks back, when he came under surgical 
treatment for pain and swelling over the lower end 
of the fibula. This was poulticed, and in a little 
time matter formed, which was let out. About nine 
days ago I was called to see the case, as another 
surgeon had said ‘there was nothing more could 
be done but to amputate above the joint.’ Upon 
examination with my finger and probe I am able to 
make out that the only bone diseased is the lower 
part of the fibula, All the other bones appear to be 
perfectly sound, together with perfect movement of 
the joint in every direction, and without pain. 
Large external fungous growths have sprung up, 
but his general health is good.” 

As Mr. Wearn paid me the compliment of asking 
me my opinion upon this case, I suggested that it 
was in all probability a case of necrosis of tho 
extornal malleolus, which could be best removed by 
the application of a trephine. 

The late Mr. Hunter, of Margate, also kindly 
informed me that on the 12th of July, 1864, he 
removed a sequestrum from the external malleolus 
of a man, aged twenty-one. ‘The patient was dis- 
charged from the hospital cured on the 25th of the 
following October. ‘ 
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‘The following is a still more valuable and interest- 
ing case :—J, S——, aged twenty-six, a shipwright, 
was admitted into Exeter General Hospital, under 
the care of Mr. Kemp, suffering from disease of the 
ankle-joint of three years’ duration. He had been 
in the hospital two or three times before. Mr. 
Kemp exposed the outer malleolus, and removed a 
circular piece of bone with a trephine, and extracted 
a large piece of dead bone from the astragalus 
without difficulty. The operation was followed by 
great pain, which lasted for several hours, but it was 
combated by opium. No bad symptoms followed. 
The wound healed in seven weeks, and the patient 
was enabled to walk well. 

Grist removed the entire external malleolus for 
caries limited to the external malleolus; at all events 
he described it as such, but it is questionable whether 
he did not mistake the nature of the case, which in 
all probability was of the same character as those 
under consideration. The mischief appears to have 
been entirely restricted to the external malleolus; 
the motions of the ankle-joint were unimpeded, and 
the ankle-joint itself was unaflected. However, 
Grist cut through the peronci muselos, removed the 
malleolus, and filled up the deep cavity with charpie. 
Violent inflammation sueceeded, but the wound is 
said to have healed in two months, and at the end 
of three months the patient went to work. He 
could adduct ¢ ot, but neither abduct nor rotate 
it. Ho retained the power of extension and flexion 
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almost to the same extent as before, but this was 
affected at the medio-tarsal end, not at the tibio- 
tarsal articulation, which was anchylosed. ‘The 
patiént died three months afterwards of consump- 
tion, and Grist has given the following description 
of the parts:—Tho tibia was anchylosed to the 
astragalus; the astragalo-scaphoid capsular liga- 
ment was yery loose and extensive; the fibula 
closely approximated to the tibia, and was firmly 
united to it. There was no regeneration of bone, 
but the periosteum was continued directly into a 
ligamentous substance, which formed a sort of blind 
pouch around the cut end of the fibula, and passed 
over to the bones of the tarsus. 

Edward W——, a small pale child, aged three 
and a half years, was admitted, 21st November, 
1871, suffering from disease of the ankle-joint, which 
the mother attributed to a sprain. 

I excised the ankle-joint on 9th January, 1872. 

‘The disease was confined to the tibia and upper 
surface of the astragalus, and the lower end of the 
tibia with the articular surface of the astragalus 
were removed, after which the limb was pluced on a 
back-splint and dressed with carbolic acid lotion. 

‘The dressings were changed for the first time on 
1st March, when the parts presented a very healthy 
appearance, the opening on the inner side being 
filled up to a level with the skin, whilst that on 
the outer side was closing in rapidly by healthy 
granulations, 
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and at no time has there been any constitutional 
disturbance, his appetite having been remarkably 
good throughout. The parts have become anchy- 
losed, and the patient may be pronounced cured. 


LECTURE IX. 


MEDIO-TARSAL, OR CHOPARTS AMPUTATION. 


Mr. Prestpent axp GENTLEMEN, . 

‘This operation has for its object the removal o 
the anterior portion of the foot at what has b 
termed the medio-tarsal articulation, or that 
by the os calcis and astragalus on the one part, and 
the navicular and cuboid bones on the other, 
this, known as Chopart’s amputation, the os calei 
and the astragalus aro preserved in their no 
positions, and the ankle-joint remains intact. 

It is very remarkable, observes Velpcau, that 
honour of having introduced or originated 
operation should have been awarded to Chopart. 
He never mentioned | it until the year 1787; whereas 
Heequet of Abbeville, i in 1746, showed a case = 
Winslow in which he had removed the fore part 
the foot in front of the calcis and pees | 
Vigaroux also asserts that in 1764 he had ampu- 
tated a foot through the tarsus for ; gangrene ; whilst 
Lecat not only performed this operation, but sys- 
tematically published it in the year 1752. 
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Remarkable as it may have appeared to Velpeau, 
the honour of originality has been most justly 
awarded to Chopart. Vigaroux amputated through 
the metatarsal bones, and not through the medio- 
tarsal joint; Hocquet of Abbeville never operated at 
all; and how Velpeau could have fallen into this 
error I am at a loss to imagine. 

A female residing at Abbeville, four or five months 
adyanced in pregnancy, was seized with malignant 
fever, and treated by Heequet. She recovered from 
this, but was shortly afterwards attacked with in- 
tolerable pain in the right foot, for which she again 
consulted Heequet. The applications he ordered 
soothed the pain, but the day after the foot appeared 
black, cold, and without sensation. In spite of all 
remedies applied to the foot during four or five 
months, the motatarsus and toes separated on masie, 
and from time to time the cuneiform, scaphoid, and 
cuboid bones, until the astragulus and os calcis alone 
remained. The patient recovered completely, and 
subsequently went through a natural confinement. 

M. Robert, on the other hand, observes that 
Heequet of Abbeville showed in 1746 that amputa- 
tion might be performed between the first and second 
rows of tarsal bones, on a woman suffering from 
gangrene (the case I have just narrated), but that no 
surgeon had since noticed the operation until Chopart 
described and performed it on the 2ist August, 
1791, for a case of carcinoma occupying the meta- 
tarsal bones, and extending between them. He thus, 





352 ANATOMY AND SURGERY OF 


as you will observe, fixes the date of introd 

by Chopart at four years later than that ind 

by Velpcau—namely, 1791, instead of 1787. 

this, in all probability, is correct ; since Chelius, whe 
states that it was first foreshadowed by Garengeo 
and Heister, first performed by Du Vivier, but fir 
described by Chopart, refers to Foureroy’s Journal o 
1792; whilst Boyer, evidently a great admirer and 
supporter of Chopart, and who speaks with th 
authority of personal knowledge, not only fixes 
date as tho 21st August, 1791, but adds that “Cho 
part was so modest, and disapproved so much of the 
practice, so prevalent nowadays, of proclaiming 
one’s name in the journals, that it was only at 
(Boyer’s) express solicitation that he consented to 
his case appearing in Foureroy’s Journal.” 

In this caso Chopart made two incisions, one on 
each side of the foot, extending from the astragulo 
scaphoid and caleaneo-cuboid articulations as far a 
the tumour. A transverse incision on the dorsum o 
the foot then joined these two at their anterior ex 
tremities, This flap reflected back, Chopart ew 
through the éxtensor tendons and the dorsal lig 


ments, He next luxated the bones by dep 

the front of the foot, and, carrying his knife behind 
and below the bones, he cut from behind forward: 
through the soft parts of the sole, an inferior flap, 
little longer than the upper one. Secondary 
morrhage took place upon two occasions; but, iz 
spite of this, the patient recovered, and left the ho 
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pital on the 9th of November, or eleven weeks after 
the operation, able to walk on that foot as well as on 
the other. 

Boyer himself performed the same operation at the 
battle of Eylau, on a Capt, Deschamps, who was 
cured in two months, Capt. Deschamps was after- 
wards cavalry instructor at St. Germains, and re- 
tained the appointment until that school was 
suppressed. Boyer, who frequently saw him, asserts 
that the captain walked and mounted his horse with 
almost as much facility as he ever had done. 

Simple as is the deseription of the modus operandi 
here given, it does not appear that Chopart either 
published or was governed by any especial anatomical 
rules in its performance; for although the medio- 
tarsal is infinitely less complicated, and more easy 
to disunite, than the tarso-metatarsal articulation, 
surgeons who more immediately followed Chopart 
by no means found the operation so easy of exeeu- 
tion—indeed, Chopart himself always described it as 
being very difficult. And it is a fact, says Roux, 
that, in the year 1799, Pelletan, although he had 
the skeleton before him, was nearly three-quarters 
af eat figas Bates Wo sussocdad tat disartisclatiay Ge 
joint. 

To Richerand and Bichat belong the honour of 
having converted this difficult proceeding into a very 
easy one, by pointing out the value of the tul i 
of the scaphoid bone asa guide; whilst Dupuytren 
added to this the projection furnished by the head 

ran 
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of the astragalus, and the somewhat triangular de- 
pression between the two. These points in most 
instances well mark out the internal extremity of the 
articulation; whilst the external is found at a spot 
midway between the projection of the fifth meta- 
tarsal bone and the lesser tubercle on the outer side 
of the os caleis bounding the groove for the long 
peroneus tendon. We must, however, be prepared 
for modifications. Thus extensive swelling and 
thickening may obliterate the scaphoid projection, 
&e., altogether. The presence of a sesamoid bone 
in the tendon of the tibialis posticus may cause 
embarrassment ; whilst, as Pilchon has pointed ont, 
the caleaneo-scaphoid ligament may be completely 
ossified, as he proved by a preparation which he 
exhibited to the professors of the Faculty in support 
of his thesis. In a subject, whilst demonstrating 
this operation to my class, I found the astragalus 
not only anchylosed to the calcis, but to the navi- 
cular bone also. 

Various modifications have been proposed in the 
performance of this operation. We have seen that 
Chopart made a somewhat long quadrilateral flap 
by three incisions, and a somewhat longer plantar 
flap. “ 

Richerand, instead of a quadrilateral flap by three 
incisions, made one semilunar incision, convex an- 
teriorly, a little in front of the joint. 

Klein and Rust proposed to enter the joint at 
once on its dorsal aspect. 
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Blandin insisted on the necessity of cutting a little 
in front of the joint, to prevent the head of the 
astragalus being denuded, as well as to leave the 
tendons longer, so that their adhesion to the cicatrix 
might be facilitated. 

Poullain, on the other hand, advised two lateral 
semilunar flaps, commencing from the head of the 
astragalua above, and terminating at a corresponding 
point in the sole of the foot. 

A great desideratum to the surgeon is to be able 
to enter the articulation readily, and for this pur- 
pose the directions laid down by Chelius appear to 
me to be ample.“ The operator,” he says, “' places 
the #p of his forefinger on the prominence or tuber- 
osity of the seaphoid, and the flat of his thumb 
dehind the prominence of the fifth metatarsal bone. 
A line drawn across the dorsum of the foot behind the 
finger and thumb indicates the joint.” 

There is a difference of opinion as to the treat 
ment of the bones in this operation, Some surgeons 
point out the unequal projection of the two bones; 
others, the yariation in their relative projection in 
the different positions of the foot; some, again, 
rogard the investing articular cartilage with dis- 
fayour, others as an agent of safety to the patient. 
Roux, for instance, observes: “The presence of 
the articular cartilage does not increase the danger. 
I agree with Blandin, that it protects the bony 
tissue ; in fact, I have seen x case wherein, after 
medio-tarsal amputation, the flap sloughed; the 

aa 2 
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exposed head of the ustragalus covered by degrees 
with granulations, springing from the circumference 
to the centre of the wound, without the cartilage 
undergoing any change, and ax the granulations 
advanced over it they gradually became adherent 
until they constituted a new cutaneous surface, thin, 
but very solid. On the other hand, the spongy tissue 
of the bones exposed by the saw is anything but a 
security. The membranes investing the cells and 
venous canals in all directions appear to me of a 
nature to develope either inflammation, followed 
by necrosis, or phlebitis, tending to pyemia. This 
opinion, so generally prevalent, should lead (all other 
points being equal) to the preference of disarticulation 
over amputation through the bones of the tarsus. 
This is still more dangerous in young than in old 
people.” 

Having already shown how purely theoretical 
these observations are, I will not dwell upon them 
farther in this place. I will content myself with 
giving the practical observations of Sir Wm, Fer- 
gusson, the result of experience, not theory: I 
invariably saw off the exposed articulating surfaces 
of both astragalus and calcis,” observes Sir William. 
“The annoyance which I have seen from exfoliation 
of the articular surface of the astralagus, as well as 
the doubts as to the flaps from the sole of the 
foot being sufliciently long, induced me to adopt 
this practice, and Ihave been so well pleased with 
the results, that for the last six years I have invari- 
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ably removed not only the end of the astragalus, 
but alsoa thin slip from the os calcis;” and he adds, 
“a similar practice has been followed in Dublin 
within the last few years.” 

Probably few operations in surgery have had so 
many objections urged against them as has the one 
under consideration, “That when performed for 
disease, this disease still remains in the os calcis and 
astragalus, even though apparently sound at the 
time of operation.” That it leaves too great a 
length of limb.” ‘That from the dense structure 
of parts there is danger of sloughing of the flap.” 
‘That it is frequently followed by inflammation 
and suppuration in the course of the sheaths of the 
tendons, pyemia, and death.” “That it results in 
a painful condition of stump, necessitating amputa- 
tion ; a turning over of the stump; the concentration 
of the weight of the body on one point of the heel ; 
retraction and twisting of the heel,” have all been 
urged against it by men of the highest position and 
greatest experience, and are consequently entitled 
to our best attention. 

Dupuytren, in his “ Legons Orales,” observes, 
‘Neither Chopart nor his imitators calculated the 
grave inconveniences or dangers attending bis 

tion. 

“We all know how necessary it is to preserve ux 
much as we can of the foot, so that the heels and 
bones of the tarsus may support the weight of the 
bedy. By Chopart’s operation we deprive the patient 
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Mr. Syme, in 1855, in a clinical lecture, ob- 
served: “In this operation the astragalus and caleis 
are left; and though they appear perfectly sound at 
the time of operation, yet the disease frequently 
recurs, as you may learn from the fact that I once 
performed three secondary operations within the 
period of twelve months upon stumps in which 
Chopart’s operation had been practised.” Had Mr. 
Syme stopped here, this objection, coming from him, 
would have had great weight. But, unfortunately 
for his proposition, he continues: “The bones I 
hold in my hand were removed in one of these 
operations, and you will observe that, as in all other 
cases of the same kind, anchylosis has taken place 
between the astragalus and os calcis, whilst the 
latter bone has previously been drawn up by the 
action of the gastrocnemius, so as to prevent the 
pationt from resting on the proper part of his 
stump. ‘The same preparation shows the portions 
of the tibia and fibula that are removed in amputa- 
tion at the ankle. They include, as you may see, 
the malloolar projections and a thin connecting slice 
of bone, merely sufficient to ensure removal of the 
articulating cartilage. In preserving the astragalus, 
therefore, you have a bone which is particularly 
prone to disease.” 

T do not understand how Mr. Syme arrived at 
this conclusion. So far from proving the liability 
of disease to recur in the os calcis and astragalus, or 
the peculiar proneness of the latter to discase, the 
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to admit that retraction may take place, though he 
asserts that it can always be prevented by proper 
precautions. When it does occur, the anterior ex- 
tremity of the stump is thrown strongly downwards; 
the heel is drawn upwards and backwards, The 
shape of the stump is completely altered: its dorsum 
is directed forwards, whilst its anterior surface, with 
the cicatrix, is pointed downwards. Hence the 
weight of the body, instead of resting upon the 
natural integuments of the sole of the foot, falls 
almost directly upon the cicatrix and anterior surface 
of the stump, especially upon the anterior, inferior, 
and external angle of the vs calcis, 

Tt is not so certain that this retraction can always 
be prevented, even by the greatest care. In two 
cases of my own it took place, in spite of everything 
I could do; not during the process of healing, for 
when first healed there was no retraction, but it 
gradually took place after the patient began to move 
about, This was first observed by Mark Antony 
Potit, in 1799, and to remedy the defect he divided 
the tendo Achillis subcutaneously ; thus rendering 
this operation and himself famous, from the former 
being the first example of tenotomy on record, and 
he the first surgeon to perform it, 

In the year 1815, M. Villermé, surgeon to the 
Hétel des Invalides, in Paris, published a most 
interesting account of the results of this operation, 
“ During a certain number of years,” he says, “we 
have recived at the Hotel des Invalides more than 
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one-twentieth of those soldiers who had suffered 
amputation through the tarsus, and we have carefully 
observed that during ‘fifteen months or two years 
after the operation these soldiers suffered pain in the 
cicatrix, inflammation, and too often ulceration, from 
walking, after which the pain became so insup- 
portable that they were glad to submit to amputa- 
tion of the leg. Even those in whom no ulceration 
took place entreated to have the leg amputated.” 
He then adds: “There is a soldier at present inthe 
same hospital, admitted with an ulcer on cach 
anterior extremity of the portion of the foot remain- 
ing after partial amputation of both feet. We 
amputated both legs, and the man assured me he 
could walk much more easily on these stumps 
than he could before, although the stumps were 
barely healed.” M. Villormé cannot certainly be 
accused of being prejudiced in favour of the ope~ 
ration. 

In 1839, Velpeau published that out of five 
operations he had not met with a single instance of 
retraction. Blandin counted one in eleven, and 
M. Robert acknowledges to one in three, Various 
reasons have been assigned for this retraction; but 
they all appear to resolve themselves into the destruc- 
tion of the balance between the flexors and the 
extensor muscles, 
tendons, and the 
gastrocnemius an 
_ In 1843, Dr. Stanski amputated a leg upon whieh 
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Chopart's operation had been performed in 1839. 
Tho patient, not being able to walk, had in 1842 
undergone division of the tendo Achillis and the 
removal of a portion of the os calcis without deriving 
any benefit. Upon dissection, he found that the 
tendons of the back of the leg—viz,, the tibialis 
posticus, the long flexor of the great toe, and the 
flexor communis digitorum, wore firmly attached to 
the anterior portion of the inferior surface of the 
os calcis. ‘The tendons of the two peronei muscles 
were also attached to this bone; so that the pulleys 
around which they play being posterior to their 
insertions, their contractions caused the os calcis and 
astragalus to be poimted downwards, as in extension. 
The tendons of the tibialis anticus and the extensor 
communis were inserted on the skin, and their 
insertion consequently being movable, these muscles 
exerted no influence over the bones, and the long 
éxtensor of the’ great toe, inserted into the posterior 
border of the anterior facet of the astragalus, was 
the only muscle to cause anything like flexion. 
Nearly all the os calcis in front of the superior 
articulation had been removed; but the greater part 
remained as well as the astragalus, which was carious. 
Both the bones were drawn so much backwards and 
upwards that the os calcis posteriorly touched the 
posterior border of the articular surface of the tibia. 
Tho os caleis was likewise strongly fixed in extension 
by the posterior fibres of the lateral ligaments, 
especially by those of the external, which formed a 
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strong solid cord. The astragalus was luxated 
forwards, and was almost completely out of the 
tibio-fibular mortice, so that its anterior articular 
surface looked downwards. After relaxing tho 
whole of the posterior tendons, it was impossible to 
replace the astragalus, or to bring the caleis forwards, 
the latter being so firmly fixed by the external 
lateral ligament. 

This dissection is valuable, not only because 
similar descriptions are rare, but also because it 
explains why secondary division of the tendo 
Achillis after the operation so frequently fails; for 
we here see that it is not only the tendo Achillis, 
but also the tendons of the deep layer of muscles at 
the back of the leg, which cause it; whilst, when 
once caused and completed, it is maintained by the 
posterior portions of the lateral ligaments. 

Division of the tendo Achillis at the time of opera- 
tion is not so universally adopted as it might be with 
advantage to the patient. Some cases certainly 
appear to do well where it has not been practised ; 
but notwithstanding, it is better, as a general rule, 
to do 80, it does not increase the danger of the 
operation, and it undoubtedly places the patient in a 
better position, But to obtain the most certain 
results. the tendon should be divided as far as 
possible from its attachment to the os caleis, for near 
that spot the fascia is so dense as to prevent due 
separation of the c % 

Mr. Bryant has kindly furnished me with the par- 
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ticulars of a case in which he especially notes the 
non-division of the tendo Achillis, and that six 
months afterwards there was no retraction of the 
heel. 
But division of the tendon at the time of opera- 
tion does not always succeed in preventing retraction. 
Tt is stated in the Lancet for 1857, vol. ii. that Sir W. 
Fergusson performed Chopart’s operation in a case of 
elub foot, and at the same divided the tendo Achillis. 
Tn healing, however, the heel was drawn up, and 
he consequently again divided the tendon subcu- 
taneously. 

When rotraction, or painful cicatrix, is confirmed, 
simple division of the tendon so frequently fails in 
affording the desired reliof that its utility under 
these circumstances is very questionable; nor can 
we be surprised at this want of success, when we 
» bear in mind that during the healing process, whilst 
the tendo Achillis is drawing up the heel, the other 
tendons are contracting new attachments, and accom- 
modating themselves to the altered relation of parts; 
so that although the tendon Achillis must be re- 
garded as originating the retraction, these tendons 
in their altered relations contribute in no slight 
dogree in maintaining the mischief. Hence, division 
of the tendo Achillis alone is insufficient. Still this 
is by no means a valid reason for abandoning the 
proceeding altogether, and at once resorting to am- 
putation of the leg. We should, on the contrary, 
have recourse to the twofold proceeding of dividing 
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the tendo Achillis and of separating, by subeuta- 
neous section, the newly-formed attachments of the 
other tendons from the anterior surfaces of the 
bones. 

‘The objection that suppuration in the course of 
the tendons is a frequent result of Chopart’s amputa- 
tion is much exaggerated, although it does somo- 
times occur. 

Mr. Jones operated upon a man, aged 26, a 
patient of Mr. South's in St. Thomas's Hospital, who 
had met with an accident on the 2nd December, 
1800, He performed Chopart’s amputation. Sup- 
puration subsequently took place behind the malleoli, 
but the patient ultimately recovered four months 
after the operation. 

Mr. South operated upon a cabman, aged 24, om 
10th January, 1863, for caries of tho first row of 
tarsal bones, Suppuration in the course of the 
tendons followed, but the patient left the hospital 
May 11th, 1863, 121 days after the operation. 

. Secondary ulceration of the stump will also 
oceasionally take place. A girl, aged 17, was 
operated upon, on the 22nd April, 1848, by Mr, 
James, at the Exeter Hospital. Everything went 
on well, and she was made an out-patient, able to 
walk well; but ultimately ulceration of the stump 
appeared, ; 

On the other hand, Mr. Charles Williams, of 
Norwich, has kindly sent me the following par- 
ticulars of a case in which Chopart’s amputation was 
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successfully performed for ulecration of a cicatrix 
following a burn :— 

A foundry boy, aged 14, stepped into some 
molten iron, thus burning his right foot severely 
and deeply, so that subsequently all his toes slonghed 
away. In about five months the uleers had healed, 
and he was discharged cured. In less than a month, 
however, a cicatrix, which existed across the dorsum 
of his foot, on a line with the tarso-metatarsal arti- 
culation, gave way; and although every known 
form of treatment was resorted to for above six 
months to induce the sore to heal, it would not, and 
recourse was therefore had to its removal by 
Chopart’s method. The tendo Achillis was not 
divided. The wound healed readily, and an ex- 
collent and useful stump was the result, Mr. 
Williams often saw this boy about the streets. He 
could walk fairly, but not without the aid of a 
stick. 

Death from pymia follows thisas well as other 
operations, A shoemaker, aged 16, was admitted 
into the Southern Hospital, Liverpool, November 
25th, 1857, with strumous disease of his metatarsal 
bones. His health was much exhausted by a trouble- 
some cough, loss of appetite, and frequent attacks of 
diarrhoea and sickness. After a month, as no im- 
provement had taken place, Mr. Hamilton determined 
to amputate the foot; but having ascertained that 
the astragalus and os ealcis were not implicated in 
tho disease, though thore was somo doubt as to the 
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rest of the tarsal bones, he performed Chopart’s 
operation on the 23rd December. A very good flap 
was formed from the skin of the sole of the foot, 
and was united to the upper by three sutures, 
Pywmia set in, and the patient died eighteen days 
after the operation. 

J. K., aged 24, was admitted into the Leeds 
Infirmary, under the care of Mr. Wheelhouse, 
February 14th, 1865, suffering from a severe smash 
of the anterior part of the left foot, caused by a 
railway waggon (loaded) passing over it. All the 
toes were completely crushed. There was compound 
dislocation of the second, third, and fourth meta- 
tarsal hones; and the soft parts were severely 
crushed and bruised, 

Four and a half hours after admission an irregular 
Chopart’s amputation was performed, the anterior 
flap being made up of two side portions of skin, 
owing to a bruise on the dorsum of the foot, whilst a 
large flap was taken from the sole. On February 18 
there was considerable inflammatory swelling of 
the foot, accompanied by high febrile disturbance. 
On February 27 double pneumonia supervened, the 
right lung being most affected, and the patient died 
a few weeks after of py#mia. 

Mr. Holmes Coote writes me: “ We have in our 
museum a n of a foot in which a sort of 
natural Chopart’s operation has been performed. 
The patent suffered from an attack of acute peri- 
carditis, The heart’s action became embarrassed, 
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and the greater part of the front of the left foot 
became gangrenous. I had to amputate the limb. 
I injected the parts removed. 

“The specimen shows what becomes of the divided 
vessels. Their minute branches become greatly 
enlarged and tortuous, and the larger vessels form 
loops by means of such enlargement of their 
branches.” 

These untoward results, though not occurring so 
frequently as some would have us believe, and not so 
fully dwelt upon in this country as they have been 
abroad, have still been met with sufficiently often to 
create distrust in the operation, and to raise an undue 
prejudice against it. It may be well, therefore, to 
deyote a few minutes to the inquiry whether, in the 
event of a case in which the condition of parts 
limits our choice of operation to this, Pirogofi’s, 
Syme’s, or Teale’s amputation, we may not so per- 
form this operation that, whilst we preserve to the 
patient an increased length of limb and an ankle- 
joint intact—no slight boon I should imagine,—we 
may at the same time prevent the supervention of 
such mischief. 

One cause of retraction and painful stump is not 
making the plantar flap of sufficient length. Union 
by first intention is thus prevented; suppuration 
ensues; it extends along the tendons and up their 
sheaths ; aud we have then not only a tedious cure but 
are obliged to depend for that cure on the ordinary 
process of granulation and cicatrization. This inflam- 

uB 
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mation unites not merely the cut edges of the skin, 
—skin to skin,—but at the same time glues, as it 
were, the cicatrix and skin to the subjacent bone, 
causes constant dragging upon the stump, and the 
painful cicatrix made still more painful by the 
gradual attenuation of the soft parts around and at 
the point of adhesion, rendering the part intolerant 
of pressure, and liable to ulceration, which is such a 
severe addition to the patient’s sufferings. To 
obviate this, in performing Chopart’s operation I 
have always carried the plantar flap as far forwards 
as the roots of the toes. 

M. Robert has noticed that in this operation sup- 
puration and its attendant ills occur more frequently, 
and terminate more unfavourably, among those 
performed for accident than among those neces- 
sitated by disease ; and to support his view he gives 
the results of 24 cases, 6 for accident and 18 for 
disease. Of the traumatic, 3, or one-half, died; of 
the remaining 18, only 2, or one-ninth, died. The 
number of cases is too small for us to arrive at any 
definite conclusion, but it may serve to account in 
some measure for the lamentable results observed at 


bered, , the obse ations 1 were aad f a the year 1815. 
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But, after all, this increased danger of operations 
after traumatic over organic lesions, though worthy 
of notice, is not peculiar to Chopart’s method ; it is 
what is universally observed thoughout the whole 
range of surgery, and may be readily accounted for 
by the fact that when we operate for disease we 
remove source of suffering of more or less duration, 
and our operation thus affords actual relief; whereas, 
when we operate for accident, the operation, per- 
formed on parts in a state of health, so far from 
being a relief, is an additional shock and violence 
done to the patient, and hence the untoward resulta, 
In corroboration of this view I find that of 86 ope- 
rations performed for accidents, 8 proved fatal; 
whilst of 103 performed for caries, only 3 resulted 
in death, So that, whilst of the latter the mortality 
is a fraction below 3 per cent., that of the former is 
as high as 24 per cent.; pywmia being the most 
frequent cause assigned in both classes of cases, 

Sir W. Fergusson prefers Chopart’s operation to 
the more extensive mutilation at or above the ankle- 
joint. “It has been asserted,” he remarks, “ that 
the heel is drawn so much backwards and upwards 
that the weight of the body will be thrown upon 
the cicatrix and the anterior ends of the bones. But 
if the stump is kept in good position during the 
dressing, I do not think there is much cause for 
anxiety on this score.” He adds: ‘Within the 
last few years I have met with one case, Having 
made an excellent stump on a young man’s foot, it 

poe 
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was found that, as he attempted to walk upon it, 
there was induced « kind of turn or twist backwards, 
whereby the heel was thrown up and the cicatrix 
downwards, In this condition there scemed a ten- 
dency for the ends of the tibia and fibula to slip 
downward and forward, and the result was a severe 
strain upon the lateral ligaments. I divided the 
tondo Achillis by a subcutaneous incision; but, 
although this let the heel down, I was obliged ulti- 
mately to remove the two bones at the anklejoint. 
‘This is the only instance of a painful stump after 
Chopart’s operation which has ever occurred to me, 
and I am disposed to attribute it to peculiarity of 
constitution more than to any imperfection of the 
proceeding recommended by Chopart ; and my rea- 
son for so doing is, that the stump at the ankle, 
though good in shape, became painful also.” 

Mr. Crompton, of Birmingham, has kindly en- 
trusted me with the preparation I now show you, 
taken from a gentleman upon whom he performed 
Chopart’s operation. ‘The patient was so grateful 
that he volunteered to call and show me the stump ; 
and certainly nothing could be more satisfactory. 

Mr. Moore, who attributes the suffering in a great 
measure to the pressure exercised by the head of 
the os calcis: upon the soft parts in walking, removes 
the interior inferior angle of that bone. He per- 
formed Chopart’s operation four times during the 
years 1855-56; in the first case as it is usually done, 
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in the three others removing the anterior inferior 
angle, a3 already stated. In the three latter cases 
the patients walked confidently in two or three 
months’ time; but three others which he knew of, 
where this was done, could not walk many months 
afterwards, from the pressure of the edge of the os 
calcis, In another ease, in which he was consulted, 
half of the lower flap sloughed off, and opium was 
prescribed, which seemed to arrest the destruction. 
Sufficient distinction has not been made between 
retraction of the heel and the painful cicatrix. 
They have been too much mixed up together, and 
the painfal cicatrix regarded as dependent on the 
retraction of the heel and the consequent pressure 
upon the face of the stump. They should rather be 
considered as distinct, the one arising from mus- 
cular contraction, the other from insufficiency of 
flap, and adhesion of the attenuatéd cicatrix to the 
bone. True, such a cicatrix is intolerant of pres- 
sure and liable to ulcerate, and the ulceration so 
produced is liable to extend to the bone beneath ; 
but the contraction of the heel does not produce the 
painful and adherent cicatrix, any more than the 
painful cicatrix produces the retracted heel, and 
there is no reason why a well-formed stump, amply 
covered by non-adherent and moyeable soft parts, 
should not in this operation bear pressure as well as 
the stump made in any other amputation. Bear- 
ing this in mind, we can the more readily under- 
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stand why, when this combination obtains, division 
of the tendo Achillis fails to produce the desired 
results. The heol is brought down, as we have seen. 
in Sir W. Fergusson’s case, and the retraction is thus 
overcome; but the painful adhorent cicatrix still 
remains, and hence the disappointment. 

We are, however, scarcely justified in at once 
proceeding to the removal of the two bones (for 
amputation of the leg would be quite unjustifiable), 
even though division of the tendo Achillis had 
individually failed. I would propose, prior to such 
an extreme measure, that, in addition to the division 
of the tendo Achillis, a subcutaneous separation or 
detachment of the adherent cicatrix from the bone 
be performed, and that attachment be prevented by 
frequently moving the soft parts over the bone. By 
this means we may not only separate the adherent 
cicatrix from the bone, but remembering the dis- 
section of Stanski, we may at the same time eut 
through the abnormal attachments of the tendons of 
the flexor longus pollicis, &c., to the anterior surface 
of the os cal I have nover had the opportunity 
of putting this measure in practice in adherent and 
painful cicatrices following Chopart’s operation, but 
il 


t instance was that of a lady between 
pelle tise ie of age hom I-was called 
in 1857, by the late Mr. Chapman, of 
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Mrs. B——, when thirty years of age, suffered 
from suppression of the catamenia, for which she 
was on several occasions bled in the leg, After the 
last bleeding pain occurred in the spot. The pain 
continued with increasing severity for three years, 
during which period she was seen by most of the 
first surgeons of the day. She next consulted the 
late Mr. Liston, who at once excised the painful 
spot. The wound healed, and she remained free 
from pain for several years, when it returned pre- 
cisely in the same spot, and continued for several 
weeks very severe, and not relieved by treatment, 
although there was neither redness nor swelling. 
Another surgeon of great eminence was then con- 
sulted ; he proposed to remove the cicatrix, and this 
was done with relief, which lasted sixteen months, 
when the pain returned. he cieatrix was again 
removed, but at the end of six months she was as 
bad as ever. Her sufferings at this time were so 
great that she was willing to undergo any operation 
which held out the probability of effecting a cure. 
She appeared quite worn out with pain and want 
of rest. On hearing the history of her case T was 
struck with the fact, that after the last two excisions 
she remained free from pain so long only as the 
resulting wounds were open and unhealed, but 
that directly the cicatrix was completed the pain 
returned; and when, upon examination of the part, 
T found that the cicatrix was adherent to the peri- 
osteum, and perfectly immovable, I concluded that 
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dentally falling on the floor she hurt the stump so 
much that it reopened, and the bone protruded 
through the wound, preventing its healing. The 
pain then became so intense that subsequently two 
inches of the bone were removed. After this she 
recovered, and remained well until the year 1854, 
when she felt as though the limb was entire—as if 
the blood was rushing to every part below the am- 
putation, accompanied by great pain in the nerves. 
Tho pain gradually inereased until it became so 
severe and unbearable that she begged me to ampu- 
tate the leg higher up. Upon her admission (Nov. 
1858) I found that the cicatrix at one point was 
tied down to the end of the bone by a dense band 
about three-quarters of an inch long, and that any 
pressure upon this part increased her sufforings to a 
great degree, The end of the nerve, enlarged into 
a considerable bulb, could easily be distinguished 
attached by this band to the bone also. Thad in 
other cases dissected out these bulbs, but with so 
little success that I was led to doubt very much 
whether the suffering was so very dependent upon 
this cause as is usually supposed; whilst the result 
of the case just related induced me to hope that 
were the cicatrix released from the bone so as to 
permit of free movement, the patient would be 
relieved from her sufferings and spared a second 
amputation. I accordingly detached the cicatrix 
from the bone by subcutaneous incision; the con- 
necting tissue being dense, like cartilage. The soft 
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parts were moyed gently over the bone for a short 
time every day until the wound was healed and all 
trace of tenderness had ceased, The result was 
most sutisfactory, and she left the hospital perfectly: 
eured two months afterwards, 

The alteration in the stump was certainly sur- 
prising. Prior to the operation the bone covered 
by the cicatrix projected nearly half an inch, the 
surrounding skin being flabby and puckered in 
around it, and apparently devoid of fat; in point of 
fact, a conical stump was in process of formation. 
But when the patient left the hospital all signs ot 
this misfortune had vanished, and the integuments 
appeared to haye again become furnished with fat as 
in other parts of the body. The face of the stump 
became moveable, soft, and full, and so thoroughly 
covered the end of the bone as not only to afford a 
good cushion, but entirely to dissipate all anxiety 
as to its projection. In proposing this subcutaneous 
section of the cicatrix I was prepared for the sub- 
sidence of pain, but I inly did not anticipate 
the great improvemont the dovelopment and 
shape of the stump ; and it may become a question 
of some interest, and ono worthy of consideration, 

1 cicatrix, and consequent 
ing skin to the bone 


I have powers tad a second case of conical 
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stump wherein the mischief appeared to follow a 
fall five years after the original amputation. The 
femur, covered with thin tense skin, projected an 
inch and a half beyond the surface of the stump, 
whilst the skin covering the end of the bone had 
ulcerated, causing great torture, Strong adhesive 
bands could be felt passing from the intermmuscular 
cellular tissue to the periosteum. I pursued the 
same treatment as in the preceding case, and with 
the same satisfactory results. 

To prevent the drawing-up of the heel by the 
unopposed action of the tendo Achillis, various 
methods have been recommended. Care in dress- 
ing, tenotomy of the tendon, cutting the extensors, 
mechanical appliances, &e., have each and all 
met with their supporters. The following threo 
cases illustrate the successful results of a very 
ingenious method adopted by Mr. Delagarde, of 
Exeter, and for the particulars of which I am in- 
debted to the kindness of that gentleman. 

Case 1.—Emma C——, aged forty-six, residing 
at Dawlish, came under Mr, Delagardo’s caro, suf- 
fering from caries of the front row of tarsal bones, 
and of the second metatarsal bone. On May l4th, 
1862, Mr. Delagarde performed Chopart’s operation, 
‘The wound was closed by four twisted sutures and 
three silver-wire sutures alternately. The tendon 
of the tibialis anticus was transfixed by one of the 
wire sutures,‘and as the wound healed the tendon 
became firmly attached to the cicatrix. 
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June 10th.—Is quite well; flexion and extension 
of the ankle perfect; the tibialis anticus balancing 
the gastrocnemius, 

She wears a well-fitting boot or shoe, and now 
(1866) walks, as she has done ever since the opera- 
tion, as well as ever. 

Case 2.—Robert B—, aged fourteen, residing 
at Tiverton, a lively, active boy, but of strumous 
habit, had caries of the second, third, and fourth 
metatarsal bones of his right foot. Mr. Delagarde 
contemplated saving the great toe, if possible, and 
the whole of the tarsal bones, and made the flaps 
with that intention; but he found the first row of 
tarsal bones, including the internal cunciform, so 
much diseased that he converted the operation into 
Chopart’s amputation by curtailing the proportion 
of the upper flap. The flaps were brought together 
hy one twisted suture, the pin transfixing the tendon 
of the tibialis anticus, and by interrupted sutures of 
silver wire. 

The operation was performed on the 15th of 
June, 1865, and the stump had quite healed on 
the 25th of July. The power of flexion and exten- 


sion was ane 


across the eave by dl the knife of some agricul- 
taral achine. He was nos to the Exeter Hos- 
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difficulty in making the flaps, as there was scarcely 
skin enough for Chopart’s operation. The tendon 
of the tibialis anticus was separated from its attach- 
ment, transfixed by a pin, and secured by a twisted 
suture. The part of the tendon beyond the pin was 
laid under the edges of the skin, which were united 
by interrupted sutures of silver wire. 

Aug. 1L0th—Quite well. The tibialis anticus 
quite equal to its work. 

With reference to these cascs, Mr, Delagarde 
remarks: “T think this treatment meets the grand 
objection to Chopart’s otherwise admirable opera- 
tion. In these three cases the tendon of the tibialis 
anticus became so connected with the cicatrix that 
its antagonism to the large extensor was thoroughly 
preserved. The tendon of the peroneus tertius 
might be similarly treated, but I think it unne- 
eessary. The twisted sutures were only just 
sufliciently tight to bring the cut edges into appo- 
sition, 80 as to cover the tendons. The inter- 
rupted suture was inserted on each side close to 
the pin, so as to support the parts when the pin 
was removed.” 

Mr. Delagarde also urges the importance of 
leaving the ends of the wound open, and en- 
veloping the part in a bread-and-water poultice; 
whereby he considers he saves time, certainly con- 
stitutional disturbance. Be this as it may, he 
deserves the best thanks of the profession for the 
introduction of this ingenious plan of proceeding, 
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the value of which is fully proved by the cases here 
narrated. 

‘The principal objections to Chopart’s amputation, 
however, arise fromthe sacrifice of the seaphoid 
bone and ealcaneo-scaphoid ligament, and the con- 
sequent destruction of the ball and socket astra- 
galo-seaphoid joint and support of the head of the 
astragalus, to which the rolling and twisting of the 
stump and retraction of the heel are mainly due. 
A careful examination of the recorded cases of 
Chopart’s amputation has convinced me that in a 
very large majority the scaphoid bone has been 
removed, and the support of the head of the astra- 
galus destroyed without the slightest necessity, and 
from this as well as from experience of several cases 
in my own practice, I would venture to urge that 
there are very few eases indeed to which Chopart’s 
amputation can be applied in which either the whole 
of the scaphoid and cuboid bones, or a sufficient 
portion thereof, for the preservation of the caleaneo- 
scaphoid ligament and attachment of the tibialis 
postious may not be insured. 

To effect this I have for several years past sub- 
stituted the following operation for that of Chopart. 

I feel for the prominence of the base of the fifth 

and incision through the 


dorsum of the foot, from rmilbiat inward to where 
the inner border of the foot joins the sole in that 
i 
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direction. Arrived at this point, I tum my knife 
with its flat towards the bones and its sharp edge 
forwards, and cutting forwards well into the root 
of the toes, complete the lower flap. The dorsal 
incision passes over the dorsum of the cuboid about 
its middle, over the dorsum of the external eunei- 
form at about its anterior third, and falls upon the 
joint between the scaphoid and two internal cunei- 
form bones. By depressing the front of the foot 
the seapho cuneiform joints readily open, and if 
sound I complete the operation by sawing the 
cuboid across on a level with the most prominent 
portion of the seaphoid; if, on the contrary, the 
scapho cuneiform articulations show signs of disease 
I remove the articulating surface of the scaphoid, 
with a relative amount of the cuboid, and, after 
securing the vessels, complete the operation by 
subcutaneous section of the tendo Achillis, The 
annexed diagram shows the lines of incision in 
Chopart’s operation and my modification. 


e 


(84) Chopart's operation, ( ¢) My modifioation, 
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‘This converts Chopart’s amputation into as perfect 
an operation as any performed on the foot; the 
resulting stump is excellent, the patient being able 


AROTION OF STUMP AFTER MY NOTIFICATION GP CHOPART'S AMPUTATION, 


‘The fibula has been removed with the external malleolus, but the tibia ix 
chown. 


(2) Astrngning (6) Os oalcix. (¢) Soaphoid. (#) Cuboid. 


mcTio’ Ov TOM ayren rman AMPUTATION. 
(@) Tibia, (#) Astmgalus. (4 Onealeia, (¢) Fibula. 


to walk, not only on level ground, but up ladders, 
without difficulty. A man upon whom I performed 
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this operation, whose business necessitated his work- 
ing on ladders, told me he could get up and down 
as well as ever he could. 

The annexed woodcut of a preparation in the 
museum of the Charing Cross Hospital shows the 
skeleton and shape of a stump of a patient upon 
whom I performed this operation seven years ago, 
and who recently died of pneumonia. 

T am indebted to my friend and colleague, Mr. 
Bellamy, both for the preparation and drawing from 
which the woodcut has been engraved. 

The following diagram shows the extent of the 
plantar flap anteriorly to the (a) root of the tocs, 
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LECTURE X. 
ON RESECTION OF THE O8 CALCIS. 


Mr. Present ayo Geyriemen, 


Whilst the operation for complete resection of the 
os caleis was performed for the first time only thirty 
years ago, that for partial resection has beon known 
for very nearly two centuries. We read in Riverius 
that, as far back as the year 1669, Formius excised 
a portion of the os calcis for the purpose of removing 


a musket-ball, 

The first case of complete resection of the os 
caleis that I can find recorded was performed by 
M. Robert, of Prague, in the year 1837. He removed 
the entire os calcis for necrosis from a child, aged 
four years, by an incision along the outside of the 
foot. The child recovered so rapidly as to be able 
to walk ina month, and tho bone is stated to have 
ultimately become almost completely regenerated. 

The second case, but the first ever performed in 
this country, was operated upon by myself at the 
Charing Cross Hospital in May, 1848. ‘The result 
was not satisfactory, as, after repeated attacks of 
erysipelas, I was obliged to amputate the limb. 

This, in the short space of three weeks, was fol- 
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lowed by the first successful operation of excision of 
the os calcisin England. It was performed in June, 
1848, by Mr. Greenhow, of Neweastle; and two 
months afterwards, in August of the same year, 
Mr. Greenhow again excised the os calcis, and was 
equally successful ; and on the 5th December, 1848, 
in the same year, Mr, Greenhow operated for the 
third time with equally good results, In 1852 Mr. 
Greenhow repeated the operation for the fourth time; 
but the case did not progress favourably, and he was 
obliged to amputate the limb on the 2nd November, 
when the astragalus, cuboid, scaphoid, and cunei- 
form bones were found to be carious. 

On October Sth, 1848, Mr. Page excised the os 
ealcis at the Cumberland Infirmary, “At the end 


of a year the patient found the foot as serviceable 
to him as the other.” 

Mr. Potter, of Newcastle, performed the same 
operation in two cases of caries: one in 1849, the 
next in 1851. 

In the same year (1851) Mr. Gay removed the os 
calcis for carivs at the Royal Free Hospital, and the 


‘Thomas's Hospital in 
ha beet as did that of 


Mr, Hamilton reve the 
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operation into Dublin in 1856. In 1857, Professor 
Carnochan introduced the operation at New York, 
Whilst in the same year, Mr. Atkinson, then resid- 
ing at Jerusalem, excised the entire os caleis from 
Aboulafia, a Jewish rabbi of great distinction, who, 
during the Jewish feast of tabernacles, when in 
1826 the city of Jerusalem was bombarded by the 
Egyptians, was wounded in his right heel by a 
fragment of a shell. After being confined to his 
bed for seven months, ho so far recovered that for 
twenty-six years he enjoyed perfect use of his 
foot, visiting Europe, and frequently walking con- 
siderable distances. In 1853, a morbid growth 
sprang up by a pedicle from the os calcis, This 
was removed with a slice of the bone by Mr. Sim; 
but the disease reappeared, and resisted all applica- 
tions and treatment for four years; consequently 
Mr. Atkinson removed the o8 calcis on the lst of 
February, 1857. The patient progressed favour- 
ably; but the wound had not entirely healed at the 
date of his report, 15th March, 1857. 

Surgeon Macleod excised the os calcis in the 
Crimea for a gunshot wound, and the patient 
recovered. 

The operation has also been performed by Sir 
W. Fergusson, by Teule of Leods, Hamphry of 
Cambridge, Cann of Hereford, Pemberton of Bir- 
mingham, the two Lanadowns of Bristol, Folker of 
Hanley, Gibb of Newcastle, Lunn of Hull, Erichsen, 
Holmes, o. 
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The younger Moreau, although aware of the fre- 
quency with which the tarsal bones require surgical 
interference, and the comparative ease with which 
they may be reached, certainly did not realize the 
yalue of this proceeding. “Caries of the heel bone,” 
he observes, “is by no means promising. If its 
inferior surface be cut away, the heel can no longer 
support the weight of the body, and the patient is 
obliged to lean thereafter on the anterior part of 
the sole of tho foot till he accustoms himself to the 
use of a high-heeled shoe. If the case be such that 
the tendo Achillis must be destroyed, it would be 
better to amputate the limb. I have performed this 
operation once only. I scooped out the whole 
inferior surface of the os calcis. I preserved the 
insertion of tho tendo Achillis. The power of motion 
has been recovered, and a cure has been eflected.” 

Lisfrane, though questioning whether a large 
portion of the posterior aspect of the os calcis might 
not be removed by cutting through the insertion of 
the tendo Achillis, adds, ‘that amputation is in- 
dispensable when the os calcis is too extensively 
carious,” 

Mr. Syme also lays down the rule: “If either 
the astragalus or os calcis be affected, of course the 
whole foot must be removed,” 

Liston’s opinion was, that when the disease was 
not limited to the surface, excision of the tarsal 
bones “is not admissible,” 

Stromeyer records that “ grazing shots, with ex- 
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posure of the os ealeis, require no operation, but 
heal readily under simple treatment; and that in- 
juries of the tarsus generally are not very dangerous, 
and heal with unexpected facility, and without per- 
ceptible exfoliation, after extraction of the bullet.” 
And he quotes a case wherein Dr. Frank removed 
a bullet from the tarsus which had been there for 
two years, and the patient did well. 

“T am quite sure,” writes Mr. Holmes, “if 
surgeons knew how useful a foot may be left after 
the excision of the calcancum or astragalus, we 
should see less of amputation of the leg.” 

The late Mr. Teale wrote me: “The general 
result of these operations (excision of tarsal bones) 
has beon very satisfactory. Indeed, I have adopted 
them as freely for disease limited to the posterior 
part of the foot as I have done Chopart’s for the 
anterior part. There is, however, one condition 
nocessary to the success of these operations—namely, 
that we select such cases of caries as are the result 
of pure, healthy (if I may say so) inflammation of 
ligaments, and not those which have originated in 
the cancellous structure of the bones, and which 
Sir B. Brodio attributed (as I think correctly, de- 
spite what is nowadays talked about strumous syno- 
vitis) to struma. In such cases, disease in one or 
two of the bones may have proceeded to abscess and 
caries; and when these bones are removed entire, the 
cartilaginous surfaces of the neighbouring bones 
may appear healthy, but the cancellous structure 
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has probably bogun to be softened, and the disease _ 
will most likely proceed, and render the operation 
abortive.” 

Dr. George Buchanan, of Glasgow, has kindly 
sent me the following notes on “excision of the os 
calcis.” This operation has been so often performed 
that the attention of surgeons is directed solely to 
the cases suitable and to the mode of operation >— 
‘« True caries confined to tho calcis is a rare thing. 
Cireumseribed caries—often around a necrosed bit 
—admits of removal with a gouge; but more 
general, involving the whole bone, is rare, unless it 
involves adjoining bones; and this is true, even 
though the #néercening joints and cartilages are 
sound. Let a surgeon who amputates through the 
ankle for disease of the astragalus (seemingly 
confined to that bone) make a longitudinal section 
of the foot with a saw, and in nine cases out of ten 
he will find incipient caries in adjoining bones, 
and the intervening joints sound. This I have yery 
often proved; and this accounts for the frequency 
of return of caries after partial removal of the foot 
for caries. Hence, disease arising in the calcis 
from slight causes is always suspicious, and in the 
majority of cases requires amputation. But well- 
defined and chrenie caries is a suitable case. , Cireum- 
scribed necrosis of the os calcis can be managed as 
in other bones; but sometimes it is so extensive as 
to make excision the simplest and best procedure. 
Thore is a condition of the os calcis not seemingly 
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much understood, which I venture to call progressive 
necrosis—namely, beginning at the posterior part 
(often as a consequence of a slight wound or injury) 
and creeping forward. The bone is denuded of 
periosteum, and is felt hard and gritty with the 
probe, In the first case I met with I sawed off the 
posterior third of the bone; but the wound did not 
heal entirely, and I found the anterior portion had 
passed into the same state. I then excised the 
remainder of the bone, and found, on section, the 
bone hard and evidently of low vitality, though 
not quite dead. In a subsequent case I excised at 
the very first, when I detected the above condition, 
and with a gond result. Nearly the whole circum- 
ference of the bone was denuded of periosteum, and 
little exfoliations were coming off, leaving the bone 
below still rough and hard.” 

‘These notes are undoubtedly of great yalue, and 
merit our best attention; though I fear that, if 
implicitly followed, few cases of excision would ever 
be performed. I must confess that my experience 
is opposed to this doctrine; and I must also confess 
that I should pause long ere I amputated through 
the ankle for disease of the astragalus or calcis 
seemingly confined to those bones, unless there were 
other cogent reasons to urge me to do so indepen- 
dently of those manifested in the bone itself. It is 
better to be guided by the history, collateral 
circumstances, and symptoms combined, than to 
rely implicitly on symptoms and abstract princi- 
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ples alone, however judicious those abstract princi- 
ples may seem to be. Take, for instance, a very 
ordinary example. A man sprains his ankle. He 
pays no attention to it at first, but continues his 
work. In due course of time, after inflammation, 
suppuration, the formation of sinus, &c., we discover 
by the probe that the astragalus is in a state of caries. 
The disease appears to be restricted to this bone, 
The disease is the only sign of struma manifested 
by the patient either in his own person or in his 
family history. Are we to throw the orignal cause 
of mischief, the general appearance of the patient, 
* and the family history aside; and be governed only 
by the existence of caries, and the possibility that 
earies may be latent in other bones, and at once 
perform amputation without giving the patient a 
chance by the excision of the one bone of preserv- 
ing the use of his foot? I can understand that 
some may consider it justifiable to at once having 
recourse to amputation, where the mischief has 
originated spontancously without any assignable 
cause, when the constitutional taint of serofula is 
generally apparent; but I cannot admit that eartes 
per se is a gufliciont justification for the undue 
sacrifice of a limb, even when occurring in a so- 
called scrofulous individual, especially if the oxeit- 
ing cause can be traced to injury, ov that it is of 


excision of the indi 
But let us turn to those cases wherein excision of 
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the os calcis has been performed, and examine how 
far they support these opinions. 

Casz 1.—R. W—, aged twenty-four, butcher ; 
strumous. Admitted into Charing Cross Hospital 
May 12th, 1848, for caries of the right os calcis 
with abscess, His left leg had been amputated three 
years before for the same disease of the knee-joint. 
Being very anxious to save his remaining limb if 
possible, I, after consultation with Mr. Avery and 
Mr. Canton, excised the os calcis, The patient 
did well for the first four days, then erysipelas 
act in, and recurred from time to timo, until 
the man’s health began to give way, so that four 
months after the operation I was obliged to ampu- 
tate his limb. 

Case 2.—H. H——, aged twenty, pitman; scro- 
fulous. Admitted into Neweastle Infirmary under 
Mr. Greenhow, June 16th, 1848. Eight weeks 
before had a nail run into his left heel. Abscesses 
formed, and were opened, and one continued to 
discharge. The integuments were much swollen 
and indurated, and fluctuation could be felt below 
the outer ankle, The joint admitted of every 
motion. 

August 15th.—The os calcis was excised. It was 
found to be extensively carious; the disease even 
extended across the articulating surface to the 
astragalus, a portion of which bone was also re- 
moved. Erysipelas attacked the limb repeatedly, 
and great care was required to get him through. 
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December 29th.—Is ablo to walk with only a slight 
halt. 

Casz 3.—T, B—, aged twenty-nine, pitman, 
of scrofulous diathesis. Admitted under the care of 
Mr. Greenhow, Aug. 10th, 1848, with disease of his 
left foot, principally affecting the os caleis, which 
could be felt through two fistulous openings. Tho 
disexse commenced two years and a bulf ago with 
inflammation ond abscess. 

On August 15th a partial operation was performed. 
In a fortnight the wound was nearly healed, but 
erysipelas attacking it, excision of the whole os 
calcis was deemed necessary, and performed, The 
bone was carious in every part, exeept at one or 
two points of its articular surface, 

October 1Tth,—Some slight sloughing of the in- 
teguments followed the operation, but the wound 
healed in due course, and on Feb. 10th, 1849, he 
left the hospital able to walk freely on erutches, 

Case 4.—John R——, aged sixteen, a country 
lad, of delicate and serofulous appearance, Admitted 
under the care of Mr. Greenhow, Noy. 30th, 1848, 
with disease of the foot ey affecting the os 
caleis, which was greatly enlarged and carious, 
One or two sinuses at the apex of the heel were 
found to penetrate deep into the bone. Ankle-joint 
moveable without much pain. The disease began 
eighteen weeks previously from excoriation of the 
heel occasioned by the friction of his shoe. 

December Sth.—Os ealcis excised, and diseased por- 
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tions of the cuboid bone also sawn off. The caleancum 
was one mass of diseased bone; its shape was hardly 
to bo recognized, so far had caries destroyed it. The 
patient had many severe attacks of erysipelas, but 
he subsequently walked freely about on his foot, and 
when seen, seven years afterwards, was using it as 
perfectly us could be desired. He ultimately died 
of phthisis. 

Case 6.—A. L—, agod twenty-nine, glass- 
maker, of serofulous diathesis. Admitted under the 
care of Mr. Greenhow, May 13th, 1852, with disease 
of right ankle of seven months’ duration, and 
following an attack of erysipelas. 

May 18th.—The os calcis was removed, and 
found to be in an advanced stage of caries. This 
case did not progress favourably. The wound 
reopened, and on Noy. 2nd amputation was per- 
formed. The astragalus, cuboid, scaphoid, and 
cuneiform bones were all carious. 

Case 6.—W. G—, aged sixteen, unhealthy, il- 
nourished, scrofulous. Admitted into Cumberland 
Infirmary under the care of Mr. Page, July 29th, 
1848, with disease of right tarsus, the result of 
slight injury he had received several years before. 
Suppuration and ulceration commenced only six 
months ago, since which time he has been unable to 
put his foot to the ground. The disease appearéd 
to bo confined to the os calcis, into which a probe 
could be passed at two distinct points, 

October Hk.—Os calcis excised. Astragalus and 
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euboid quite healthy. Inflammation of the tarsal 
joints retarded the cure, but at the end of a year he 
found it, “for all the uses of a foot, as serviceable 
to him as the other.” 

Case 7.—Thos. C——, aged fifteon, tailor, ad- 
mitted into the Newcastle Infirmary, under the care 
of Mr. Potter, May 31st, 1849, He had been in 
bad health for two years, and had, he supposed, 
injured his heel by a tight shoe. 

On the 8rd of July Mr. Potter excised the os 
calcis. The patient was scen in October, 1850, 
and had then just walked six miles without incon- 
yenionce. 

Case 8—H. C——, aged fifteen, of serofilous 
constitution, admitted under Mr. Potter's care Mareh, 
1851. Five years before he sprained his foot; two 
years subsequently abscesses, followed by sinuses. 
formed round the ankle. 

On March 11th Mr. Potter excised the os caleis, 
When seen some months afterwards a sinus re- 
mained, and the boy could not walk. 

Cask 9.—A house-painter, aged twenty-two, of 
Suir compleaion, pallid, and sorofulous, admitted into 
the Royal Free Hospital, under the eare of Mr, 
Gay, in March, 1851. He had suffered from pam 
in the heel and foot for more than ten years. 
“ Now, however, it was found that the os caleis was 
extensively diseased, the probe, passing through 
fistulous openings, coming into contact with dead 
bone.” 
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On the 20th of March Mr. Gay removed the os 
calcis. “The articular surfaces were quite eroded, 
and the body of the bone was in places deeply 
carious.” In six months the patient could walk well. 

Case 10 is that of a boy, aged ten, operated upon 
by Mr. Simon, at St. Thomas's Hospital, on April 
28th, 1851. He is described as of impaired health. 
The bone was found to be almost entirely necrosed. 
He was discharged cured on May 30th. 

Case 11 is that of a red-haired, strumous mill 
girl, aged sixteen, operated on by Mr. Lowe, of 
Congloton, Dec. 12th, 1851. The patient had 
suffered for three years with disease of the left foot, 
which commenced with inflammation and swelling. 
The os calcis, when removed, was found to be in a 
carious condition, with the exception of a small 
portion on its outer side. The patient recovered 
completely; the wound had healed in less than two 
months, and she was able to walk without difficulty. 

Mr. Pemberton, of Birmingham, has kindly sent 
me the particulars of the two following cases :— 

Case 12.—Jane D——,, aged twenty-two, single, 
and healthy-looking, admitted under the care of 
Mr. Pemberton, at the General Hospital, July 28th, 
1862, Fourteen years before she twisted her foot 
in a fall, and six weeks afterwards was again hurt in 
a similar way, and has continued to suffer ever since. 
On admission there was a large abscess over the 
outer aspect of the os calcis. ‘The bone was ex- 
tensively involved by advanced caries. 

DD 
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previous occasion to remove the diseased bone had 
failed to afford relief. 


Appoarance of foot after operistion. 


Foot after excision of the om caleis by Dr. Annandale, conmiting surgeon to 
the Newenstlo Infirmary. Tho patient mado an excollant rocovery. 
On Sept. 28th Mr. Pemberton removed the os 

caleis, Six weeks afterwards she left the hospital on 

po2 
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length of time on that foot. The leg is also colder 
than the other. 

Casr 17.—A hoy aged seven, operated upon by 
Mr. Holmes, on the 18th February, 1865. The 
wound was healing, though slowly, when he was 
attacked with diphtheria, of which he died March 
28rd. . 
Mr. Holmes adds: “The opuration was in all 
cases performed on account of extensive caries, 
accompanied in some by partial necrosis (so-called 
‘sérumous disease’) of the ox caleis. The operation 
consisted in the entire removal, of the os caleis by 
the severance of all its ligaments. In the second 
case the lower surface of the astragalus was also 
removed with the chisel.” 

Case 18.—Mr. Mead, of Bradford, on March 12th, 
1859, excised the entire os caleis from a gentleman, 
aged thirty, for caries. The disease appeared to be 
entirely. confined to the bone, the articulating 
surfaces being healthy ; but though the went 
on well for a time, disease returned in the other 
tarsal bones, and he amputated at the lower third of 
the leg, 

‘Those eighteen eases controvert in no small degree 
the opinions which I have just quoted. In fourteen 
of these eighteon cases the patients are especially 
described as “being scrofulous, two in impaired 
health, the remaining two only as healthy at the 
time of operation. 

Of the fourteen the disease in eleven was entirely 
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carnest desire that I was induced to attempt the 
preservation of his remaining foot, so unpromising 
did the case appear. Although doing well until 
taken with diphtheria, I will pass over the fourth 
case, and only enumerate the remaining seven, or 
70 per cent., wherein the patients recovered, not 
with tho preservation of a foot only, but with the 
preservation of the proper functions of the foot, 
the patients being able to walk miles, and some, 
we are told, to hop, jump, run, &e. 

‘These examples, be it remembered, are not se- 
lected because they were fayourablo—quite the 
reverse; they are selected because they were most 
uupromising for operation. For if the opinions 
which have prevailed are correct, what cases can 
be more unfavourable for operative procedure than 
those originating spontaneously in the tarsal bones of 
scrofulous individuals, or those in impaired health? 

'To consider the general results of complete ex- 
cision of the os calcis, I haye been enabled to collect 
the particulars of thirty-four cases. Of these twenty- 
five recovered completely, four suffered secondary 
amputation, one is reported as doing well, of three 
tho result is not given, and one, though doing well 
as far as the operation was concerned, died of 
diphtheria. The cases recorded show that this 
operation has hitherto enjoyed a remarkable im- 
munity from fatal results. In no single instance 
can we fairly assign death to its performance. We 
certainly cannot ascribe the case of diphtheria to it ; 
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tation when from relapse such proceeding is ren- 
dered necessary, as in no single instance, as far as I 
can find, has death occurred under such circumstances, 

The following case, for which I am indebted to 
Mr. Delagarde, is to me most valuable and interest- 
ing, since, whilst it confirms what I have here 
asserted, it at the same time shows what surgery 
may effect even under the most unpromising cir- 
cumstances :— 

“ W. G—, aged thirty-five, residing in Exeter, 
was admitted into the Exeter Hospital, under the 
care of Mr. Delagarde, suffering from caries of the 
os caleis on the inner aspect, just in front of the 
posterior tuberosity, to be felt- through a sinus, 
The physicians report that he has tubercles in the 
lungs, but strongly recommend an operation, and 
the patient is urgent. 

“A curved incision was made behind the inner 
ankle, and a second incision towards the heel. The 
flaps above and below this last incision were dis- 
seeted back. The coneaye face of the bone was 
then gouged out until the carious portion seemed 
totally removed. This operation was performed on 
May 12th, 1859. After a few hours, distressing pain 
came on, In a week a large abscess appeared below 
the outer ankle. ‘This was opened with much relief. 
The wound healed; but other abscesses continued 
to form, and eventually the disease extended to the 
ankle-joint, the 0s calcis and astragalus becoming 
extensively carious. 
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served and restored to a state little inferior to one 
of perfection. 

And equally desirous am 1 that all honour should 
be awarded to him who, by his judicious and skilful 
proceedings, first established an operation so eredit- 
able to British surgery upon a sure and firm basis, 
and who thus conferred so valuable a boon upon 
mankind in general, I therefore propose that 
henceforth excision of the os calcis should be 
designated by British surgeons ‘‘ Greenhow’s opera- 
tion.” 

Tn this, as in all other operations upon the foot, it 
is most important that the posterior as well as the 
anterior tibial artery should be presorved intact, if 
possible. When, therefore, we have reason to believe 
that the mischief is confined to the os calcis, the 
following procedure by Mr. Simon, in 1851, is the 
best. He made a longitudinal incision from above 
the heel to the centre of the sole of the foot; from 
this a second, at right angles, directly outwards 
round the external margin of the foot to its 
dorsum, the two cuts forming the outline of a 
rectangular flap. By reflecting this he imme- 
diately exposed the whole of the outer surface 
of the bone and its connections with the neigh- 
bouring bones, The os calcis easily turned out, 
as it was entirely necrosed, except at its cuboidal 
extremity, where a small portion was sound, Even 
the tendo Achillis was detached, with the peri- 
osteum, Unfortunately we have no information as 
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made in the median line, beginning over the tendo 
Achillis on a level with the ankle-joint, and joining 
the former at right angles in the sole of the foot. 
‘The two lateral flaps thus marked out being next 
dissected up close to the bones, the caleaneum and 
astragalus are thus freely exposed. By division of 
their ligamentous and tendinous connections one or 
both of these bones may be easily removed; and 
should it be thought desirable to remove also other 
bones of the tarsus, they may be readily reached 
by extending the median incision a little forwards. 
Tf, from the extent of the disease, it is found neces- 
sary to remove thg entire foot, it may be accom- 
plished by uniting the two extremities of the trans- 
verse incision by a curved incision across the dorsum 
of the foot. 

~ Tn my own case I made a single somilunar flap in 
the sole of the foot, with the convexity looking 
forwards, with an incision from one malleolus to 
the other. I was induced to adopt this, being in 
doubt as to the extent of the mischief; but for ex- 
cision of the os calcis solely, for the reasons stated 
above, I infinitely prefer Mr. Holmes’s method. 

Tn his first, second, and third cases Mr. Greenhow 
made incisions from the inner and outer ankles, 
meeting at the apex of the heel; then others along 
the apex of the foot, and dissected the flaps back, to 
expose the bone and its connections. A wedge of 
integument was removed in the first case, but it 
was found better to avoid this in the others. In tho 
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fourth case, un incision was commenced at the apex 
of the heel and carried upwards to the inner mal- 
leolus, and then downwards and forwards; and the 
same being repeated on the outer side, two curved 
flaps were formed. 

Mr. Pemberton, on the other hand, in his first 
case made a horseshoe flap, by incisions along the 
sides of the foot and round the heel. In this course 
the knife eut deeply on the bones, and divided the 
attachment of the tendo Achillis. In his second 
ease he pursued very nearly the same plan as that 
recommended by Mr, Holmes, 

Dr. George Buchanan says thg incisions are best 
made so as to leave the integuments and soft parts 
suitable for conversion into @ proper covering for 
amputation, if the disease is found more extensive 
than anticipated; also to avoid the vessels and 
nerves of the foot. He therefore adopts the fol- 
lowing plan :—Enter a strong knife at the external 
malleolus, carry it perpendicularly down to the outer 
edge of the foot, and continue it two-thirds across 
the sole, about an inch and a half in front of the 
heel. At right angles to this make an ineision along 
the outer edge of the foot to 4 point a little in front 
of the caleaneo-cuboidal joint. The two angular 
flaps are to be dissected up till the external and 
inferior surfaces of the calcancum are nearly ex- 
posed. The posterior flap can now be turned baek 
over the projectin, heel, and the tendo Achillis cut. 
By | dividing the middle fasciculus of the external 
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lateral ligament the bone can be twisted so as to 
expose the caleanco-euboidal articulation, which can 
be opened by the point of the knife, and the whole 
hone can be forcibly twisted inwards, the point of 
the knife dividing the interosseous ligaments as they 
are put upon the stretch. When the disarticulation 
is completed, the soft parts on the inner side can be 
separated without any risk of injury to the vessels or 
nerves. 

Lieuhard dissected a foot in which he had excised 
the os calcis three years before. The sole of the 
foot was much flattened, and the prominence of 
the heel had disappeared. Beneath the skin there 
was a mass of very dense tissue, in which the tendo 
Achillis, the origin of the short flexors of the toes, 
the adductor pollicis and abductor minimi digiti, 
lost themselves. The cuboid was displaced slightly 
backwards, and was united by very strong fibrous 
bands with the neck of the astragalus. The whole 
foot was rotated inwards, as in valgus, and the dis- 
placement existed principally between the scaphoid 
and astragalus. The head of the latter was turned 
almost directly towards the sole of the foot. 

This confirms the account given by Wagner, that 
the examination during life of persons who have 
recovered after oxtirpation of short bones, shows 
that the defect has been remedied as far as possible 
by the approximation of the bones which lie 
nearest together. The interval which is left seems 
to be filled up by a ligamentous material, in which, 
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masses of cartilage or bone are sometimes de- 
posited. 

Sir W. Fergusson, in a case in which he amputated 
at the tibio-tarsal joint seven years after he had 
extirpated the inner half of the os calcis for caries, 
found the bone partly regenerated, and the place of 
the lost substance partly occupied by a fibro-cartila- 
ginous material. 

Giving insertion to the strong tendo Achillis, ex- 
posed also to all the shocks and injuries which may 
assault the foot, we cannot be surprised that the os 
calcis is liable to fracture from muscular contraction 
as well as from other causes. 

Mr. Holmes Coote kindly writes me that there is 
in the museum of St. Bartholomew's Hospital a 
preparation of fracture of the upper part of the os 
ealcis from muscular contraction, and that he had at 
the time of writing a similar case under his care, in 
which the patient, a respectable woman at Woodford, 
walked a quarter of a mile after the accident to get 
to the hospital. Here the upper fragment was 
completely detached. 

Mr. Henry Smith saved the foot in a case of com- 
pound comminuted fracture from explosion. ‘The os 
calcis was broken to piecos. As many fragments as 
possible were removed at the time, and the patient 
recovered, being able to walk. 

A collier, aged fifty four, was admitted, under the 
care of Mr, Folker, into the North Staffordshire 
Infirmary on the 21st October, 1862, with fracture 
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of the og caleis. The accident was caused by a full 
of astoneon the heel. The bone was broken through, 
and drawn up by the tendo Achillis, He had been 
under treatment elsewhere for about a week. Tt was 
found impossible to reduce the fractured portion, so 
it was removed. The parts healed slowly, but the 
man was discharged cured on Dec, 15th. Mr. Folker 
has since heard that he walks very well. 

T am indebted for the following case to the kind- 
ness of Mr. Wheelhouse, of Leeds :— 

Eli Sykes, aged nineteen, confined in Leeds 
borough gaol, had been sentenced to death on 
December 9th, 1869, for the wilful murder of Hannali 
Brooke, at Batley, on August 19th. Tis demeanour 
after sentence seemed calm and resigned. He was 
confined in « cell on the ground floor for the first day ; 
but as another condemned prisoner seemed not 80 
trustworthy, the latter was put into it, and Sykes 
removed to oneon the first gallery. About a quarter 
before seven on December 23rd, the door of his cell 
being accidentally unfastened, he got out, ran along 
the first gallery to the staircase and up to the top 
landing, threw himself over the rails, and fell on the 
stone floor beneath, a distance of over twenty feet. 
He appears to have dropped, rather than jumped 
from the rails; to have alighted on his feet, and 
then fallen forwards, striking his forehead against 
the ground. When seen by Mr. Price, surgeon to 
the gaol, both ankles were much swollen ; and at the 
inside of the loft was a wound about the size of a 

- RE 
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arteries had been wounded just after the division of 
the posterior tibial. The source of bleeding in the 
central and anterior part of the wound could not be 
made out, as the arteries were lost in the sloughy 
part of the wound. In the right foot the os calcis 
was fractured, though not nearly to the same extent 
as the left, the wound in the sole communicating 
with the fracture. There was no extravasation. of 
Dlood, and healthy suppuration was going on. 
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PARTIAL EXCISION OF 08 CALCIS. 

Whether from its greater size, its greater number 
of points of ossification, or its similarity to the long 
bones in possessing an epiphysis, the os caleis would 
soem to admit of partial excision being performed 
upon it for disease with much greater prospect of 
success than any other bone of the tarsus. From 
the cases recorded, it is evidently more frequently 
the seat of disease than the rest; and from the nature 
of the cases recorded, it is an exception to the laws 
of pathology as enunciated by Wagner in his 
celebrated treatise On the Reproduction of Bone.” 
Speaking of resection of the os calcis, he observes: 
“The power of regeneration of short bones is usually 
placed far beneath that of the tubular bones; but 
with respect to tho regenoration after resection of 
the extremities of the long bones, the difference 
cannot @ prioré bo assumed to be vory considerable. 
The articular ends of long bones are hardly dis- 
tinguishable in anatomical structure from the short 
bones. Even the periosteum which covers the short 
bones is wanting in a portion of the others; and the 
difference can @ priori be founded only on this con- 
sideration—whether in resection of the long or 
tubular bones the shaft is more or less involved in 
the operative procedure. That this @ priori con- 
clusion is correct is shown by experience. Necrosis 
most usually attacks the shaft, seldom the extremities 
of the bones. 
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Mr. Erichsen also, whilst admitting that the os 
calcis is the most frequently diseased of the tarsal 
bones, adds that ‘ this is by caries, not necrosis, the 
latter occurring but rarely.” Dr. George Buchanan, 
on the other hand, says that true caries confined to 
the og calcis is a rare thing, Cireumseribed caries, 
often round a necrosed bit, admits of remoyal by 
gouge, &e, 

We have already seen that necrosis of the ends of 
the long bones is by no means so uncommon as 
implied by Wagner's observations. It has been met 
with, and not unfrequently, in the extremities of all 
long bones; noris itso unusual in theoscaleis. We 
have scen it in the interesting case recorded by 
Mr. Cesar Hawkins; we also find it in the following 
cases ;— 

Mr. Wheelhouse, of Leeds, removed a sequestram 
from the os calcis in February, 1866, leaying a 
smooth cavity. The case was progressing favourably 
when he wrote, 

Tn another case a sequestrum was removed from 
the left os calcis. The disease had existed for four 
years. Cause unknown. A piece of dead bone was 
removed, which was found lying in a smooth granu- 
lating cavity, 

Mr. Power, in August, 1866, kindly sent me a 
patient who had applied to him at the Westminster 
Hospital for a wound on the inner side of the heel. 
He had been operated upon for necrosis of the os 
calcis in 1861. 
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Mr. Liston, in 1844, applied the trephine and 
remoyed a sequestrum, the size of a small nutmeg, 
from the os calcis of a girl aged seventeen, who had 
suffered for three years and a-half, The patient 
recovered, and left the hospital three months after 
the operation. Mr. Liston also removed a sequestrum 
from the inner side of the os calcis by applying the 
trephine in the case of a girl aged ten years. She 
recovered completely ; as did a woman, aged thirty- 
two, from whose os calcis Mr. Solly removed a 
soquestrum in June, 1853, 

Mr. Samuel Hey, of Leeds, removed a sequestrum 
from the os calcis. He was subsequently obliged to 
amputate the leg, and the patient recovered, 

Although, as a general rule, I quite agree with 
Mr. Holmes in the conviction of the great advantage 
of complete excision of the tarsal bones over gouging, 
still many cases are recorded in which suceess has 
attended partial resection of the os calcis for caries 
even when effected by the gouge, especially when 
the periosteum has been preserved. 

W. W—, aged twelve years, was admitted into 
King’s Lynn Hospital, under the care of Mr. Kendall, 
with caries of the os caleis, from which he had 
suffered for some months. Constitutional treatment 
having failed, he, on the 7th of May, 1866, was 
placed under the influence of chloroform, and on 
examination it was found that the greater portion of 
the os caleis was diseased. This was gouged out, 
the periosteum being left; and the wound was 
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Tam indebted for the following case to the kind- 
ness of Mr. C. Williams, of Norwich :—A farm-boy, 
aged eighteen, about six months before admission 
into the Norwich Hospital, suffered deep-seated pain 
in the outer ankle of his left foot. A few weeks 
later an abscess formed in that situation, and shortly 
after several more formed around the heel, so that - 
on admission there existed several orifices on either 
side of the calcaneum, leading to sinuses, through 
which carious bone could be detected, and a rather 
profuse discharge of unhealthy pus was issuing 
therefrom. The ankle-joint seemed free from dis- 
ease. An incision was made from below one 
malleolus round the sole of the foot to a similar 
point on the opposite side, and this was intersected 
by an incision along the middle of the heel, About 
three-fourths of the os calcis was then exposed and 
sawn off, No joint was interfered with. The case 
progressed most favourably, and he was dismissed 
cured six weeks after. Mr, Williams had the 
opportunity of seeing this case almost a year later. 
‘The patient had then a capital heel, and could walk 
well. 


PARTIAL NECROSIS OF 08 CALCIS. 

M. 8—, a dark healthy-looking child, aged six, 
admitted with a small opening on the outer side of 
the right heel, which had been discharging slightly 
for several months, and was found to communicate 
with a sequestrum in the centre of the os calcis. 
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On the 20th January, 1872, I made a semilunar 
incision over the outside of the os calcis and reflecting 
the flap upwards, with a gouge enlarged the opening 
in the outer shell of bone, and evacuated the seques- 
trum, leaving a cavity about the size of a small 
walnut. The limb was then placed on a back splint 
with foot-piece, and the wound covered with folds of 
lint soaked in a solution of carbolic acid (one part 
to sixty of water). The lint was subsequently kept 
continually saturated with the same lotion by means 
of a bottle-syphon, and the dressings were removed 
for the first time on February 24th, when the cavity 
in the bone was filled by firm dense tissue, and the 
flap adhered to the bone, a line of granulation, half 
an-inch wide, marking the course of the incision, 
The child left the hospital, cured, fourteen weeks 
after the operation, having walked about the ward 
for a fortnight previously. 

The annexed table gives the particulars of 43 
cases of partial excision of the os calcis, although 
doubtless many more have been done. Of these, 
25 were performed for caries, 1 for necrosis, 13 for 
necrosis with sequestra, 4 for accidents. 

Of the 25 for caries, 14 recovered at periods 

. weeks to six months; 2 required 
mn, but recovered; 1 suffered 
‘1 died the day after the 
; of 7 the result is not given. 
‘The subject of necrosis recovered. 
Of the 12 patients suffering from necrosis with 
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sequestra, 4 recovered; 1 required a second opera- 
tion; 1 suffered secondary amputation; in 7 the 
result is not given. 

Of the 4 patients operated on for accident, 3 
recovered—one in seven weeks; 1 died in fifteen 
days. 
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PARTIAL EXCISION OF 08 CALCTS 
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APPENDIX. 


Resection of the Ox Caleis and Astragalus was first per- 
formed by Mr. T. Wakley, in the yoar 1847. (See 
Lecture VII.) 


Case 2.—In the year 1855, Mr. Barnard Ring, 
of Stratford-on-Ayon, removed the os ecalcis and 
astragalus from a girl, aged thirteen, for caries of 
long duration, taking the description of Mr. Wakley’s 
operation as his guide. 

The patient was kept under observation till 
February, 1856, when she was discharged, supplied 
with an iron support to wear for « time. 

A year or two afterwards she presented herself 
quite well, and was directed to lay asidé the instru- 
ment and present herself again in twelve months, 
but she died of fever in the interim. 

Case 3.—Heyfelder, on the 17th December, 1853, 
extirpated the os calcis and astragalus from a youth, 
aged seventeen, for caries resulting from a sprain. 
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He made an incision from the tendo Achillis to 
the middle of the instep, passing below the external 
malleolus, and a second from the centre of the sole 
of the foot to mect the latter at right angles. 
then removed the bones. ‘The operation did not 
succeed. He amputated the limb on the twenty- 
fourth day, and the patient recovered. 

Case 4,—Dr. Macleod, during the Crimean war, 
removed the os calcis and part of the astragalus. 
The patient recovered. 

Case 5.—Mulvaney, Canada West, October, 1866, 
remoyed both malleoli with a quarter of an inch of 
tibia, the astragalus, half the os caleis, and three- 
quarters of the scaphoid bone, for accident, ina man 
aged twenty-nine; and the patient recovered with 
motion, 

Partial resection of the Calcts, Astragalus, and Seaphotd 
Bones. 

Severin, as early as the year 1646, resected 
portions from the os calcis, astragalus, and scaphoid 
bones with a red-hot knife, The patient recovered, 


Resection of the Calcis, Astragalus, and Cuboid Bones. 
The late Mr. Teale, of Leeds, performed this 


operation upon. Aquila Megson, aged twenty-four, 
At the end of nine months he walked about with the 

, one or two fistule discharging 
a little synovia existing at that time. He died three 
years afterwards of phthisis, 


4 
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Partial Resection of the Calis, Astragalus, and Cuboid 
Bones. 
In the year 1751, Darand removed portions of the 
os caleis, astragalus, and cuboid bones. The patient 
recovered. 


Resection of the Calvis, Astragalus, Seaphoid, and Cuboid 
Bones. 

This extriordinary operation was performed by 
the late Mr. Teale, on the Ist of May, 1855, upon 
Eliza Kelly, aged twenty-two. 

This patient returned to her duties as a domestica 
servant, and, in 1866, was engaged in making 
clothes by the sewing-machine. When she has 
much walking she uses a stick, otherwise she walks 
without assistance, 

Resection of Astragalus and Seaphoid Bones. 


In the year 1832, Jaeger removed these bones for 
caries, but the result of his case is doubtful. The 
only other instance that I am aware of, in which 
this operation has been performed, is that in which 
Mr. Holmes removed the astragalus and scaphoid 
bones from a girl, aged nine, for caries and ankylosis, 
with very good result. 


Resection of the Astragalus, Seaphoid, and Cuneiform 
Bones. 


In the year 1821, the late Mr. Liston performed 
this operation. 


rF 
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for secondary hamorrhage. The patient recovered, 
and was able to resume his duties. 

Paul also removed the scaphoid bone from an 
artisan, for caries, resulting from accident. Tho 
patient recovered. 


Compound Dislocation of the Scaphoid Bone. 

The following case was saved by Mr. Wheelhouse, 
of Leeds :— 

J. H—, aged twenty, an engine-cleaner, on 9th 
June, 1864, had the misfortune to get his foot under 
the wheels of an engine, and was at once taken to 
the Infirmary at Leeds, 

Mr. Whoelhouse found a severe crush and lacera~ 
tion of the right foot, extending from the inner 
malleolus to the great toe. Tho integuments and 
subjacent fascia were entirely separated from the 
muscles, many of which, and especially the abductor 
pollicis, were fully exposed. The finger could be 
passed from the ball of the toes very nearly to the 
heel, between the skin and the pulpified tissues 
underneath. The scaphoid bone was dislocated; 
the plantar vessels were not apparently injured, but 
there was considerable bleeding. 

In consultation with the late Mr. Teale and Mr. 
Hey, it was thought thero was a fair chance for 
recovery without amputation. The scaphoid bone, 
therefore, was reduced, the wound dressed with 
cold water, and the limb placed on a pillow. 

rr2 
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When Mr. Lonsdale saw him some months after- 
‘wards, he found the seaphoid and internal cuneiform 
bones displaced and projecting inwards, A depres- 
sion could be felt between the tibia. and the projecting 
navicular bone, and the projection of the metatarsal 
bone of the great toe could be traced throughout 
its whole course ; its junction with the internal 
cuneiform could be felt, but its base was much 
below the lovel of the latter. The foot was shorter 
than natural. 


Excision of Cuboid Bone. 


On 19th January, 1872, I removed the cuboid 
bone from J. H——, a dark, ruddy-looking youth, 
aged seventeen, who had always enjoyed good 
health, until nine months previously, when a small 
swelling appeared on the outer side of his left foot. 
This gradually inereased for five months, when it 
broke and discharged a small quantity of pus. 
As the boy suffered considerable pain and ‘could 
not follow his employment, I made a crucial incision 
and removed the cuboid bone, which was extensively 
diseased. The limb was then placed on a back- 
splint with foot-piece, and swung on a Salter’s cradle. 
The wound was covered with a few folds of lint, 
soaked in a weak solution of carbolic acid (one part 
in sixty of water), and kept constantly suturated 
with the same solution by means of a bottle syphon 
suspended from the top of the cradle. The dressings 
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‘The mode of proceeding, however, should depend 
upon the seat of disease; when the mischief com- 
mences in the tarso-metatarsal articulation, and 
attacks the bones secondarily, as in the case related 
in the Second Lecture, it is better to amputate as in 
that caso, viz., through the euneiform and cuboid 
bones themselves; when, on the other hand, the 
disease originates in the cuneiform bones them- 
selves, the amputation should be performed at the 
acapho-cuneiform articulation, the entire cunciform 
bones being removed, and the cuboid cut across with 
the saw. If the disease has extended through the 
joint to the anterior surface of the scaphoid, it will 
in most instances be sufficient to remove a thin slice 
of the: scaphoid with a saw; but in all cases where 
practicable, for the reasons I have stated when 
treating of Chopart’s amputation, it is most important 
that the scaphoid bone should be preserved. As 
far as my experience serves mo, partial removal of 
the cuneiform bones by the gouge is by no means 
a successful proceeding, In the year 1853 I gouged 
away the carious portion of the internal cuneiform 
bone of a young man, aged twenty-one, but the case 
did so badly, I was obliged to remove that portion 
of the foot in front of the scaphoid bone; and the 
patient recovered with a most useful stump, being 
able to walk about with the greatest freedom and 
with scarecly any limp. 

Tn 1845, Mr. Rayner, of Stockport, excised the 
three cuneiform bones from the foot of G. H——, 





acces, the patient died soma sata fter: 
warde of disease of his lungs. Textor senior, 


removed the whole of the internal cuneiform bo 
for necrosis and Malconi, extirpated the internal and 
middle, but with what result is not stated. De 
Lamotte excised the external cunciform bone for 

gun-shot wound, with good results; and T am 
indebted to the kindness of Mr. Joseph Walker, of 
Burslem, Staffordshire, for the account of the 
following interesting case of— 


Dislocation of the Middle and External Cuneiform 
Bones.—Removal by Operation —Recovery with @ 
Sound Foot. 


A boy, aged fourteen, was admitted into the 
North Staffordshire Infirmary, under the care of 
Mr. Walker, on March 14, 1865. He had been 
leading a horse which was drawing a heavy railway 
waggon, and catching his foot in a crossing-box, the 
waggon ran oyer it. There were two lacerated 
wounds of the leg and an extensive one of the heel 
and sole of the foot; and over the instep, at a point 
corresponding to the scaphoid bone, was a rounded, 
hard prominence, measuring one and a-balf inch 
antero posteriorly and an inch transversely, the skin 
over it being very tense. hore appeared to be a 
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sharp edge with a rounded upper surface; in fact, 
it felt like the scaphoid bone, An attempt was 
made to reduce the dislocated hones, and this failing, 
chloroform was given, and an incision made over 
the prominent part. The two external cuneiform 
bones were found lying upon the seaphoid bone, with 
their metatarsal articular surfaces upwards. They 
were easily removed by « few touches with the 
knife, and the wound was closed by wire sutares. 
Owing to the severely crushed state of the heel and 
sole of the foot the wounds were long in healing 
completely, and free suppuration occurred. On 
May 10th, the patient was allowed to walk with 
crutches, the wound on the instep being quite well, 
a slight depression still existing where the cunei- 
form bones had been. On June 15th, he left the 
infirmary, the ankle being still rather stiff, but able 
to bear considerable weight. When last seen as an 
out-patient he could use the foot very comfortably. 

Mr. Nunneley of Leeds, removed the internal 
cuneiform bone and the great toe successfully. 

Mr. Wright, of Cheltenham, has frequently dis- 
articulated the first and second cuneiform with 
the corresponding metatarsal bones. He says these 
operations haye answered yery well, and the patients 
are now living, haying very useful feet, much more 
so than could have been supposed. 

On the 4th February, 1845, M. C——, aged 
twenty-one, received a severe injury to his foot and 
log, whilst following his occupation as a fireman on 
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the railway; « fortnight afterwards, Dr. Jackson, 
of Darlington, removed the internal cuneiform and 
four metatarsal bones, leaving the toes intact. The 
patient recovered with « very useful foot, ~ 

The case of Mr, Hey, of Leeds, has been related 
in Lecture I. 

Lesfiane disarticulated the two internal cuneiform 
and metatarsal bones. Considerable inflammation 
ensued, but the patient did well. 

Rayer removed the two internal cuneiform bones 
with only the first metatarsal bone. ‘The patient 
recovered and walked without lameness. 

Jobert amputated the three cuneiform and all 
the metatarsal bones. Ten months afterwards the 
patient could place his foot flat on the ground, but 
eould not walk. 

In November, 1868, my friend and colleague, 
Mr. Fairlie Clarke, disarticulated tho three cuneiform 
bones from the scaphoid, and sawed off the projecting 
extremity of the cuboid bone, in a man, aged sixty- 
one, and the man recovered. 


Resection of the Four External Toes with the correspond- 
ing Metatarsal and Exlernal Cuneiform and Cuboid 
Bones. 


Qasr 1.—Mr. Gay performed this operation on a 
man, for accident. The operation, he says, was 
followed by considerable abduction of the great toe, 
but the man made a capital recovery, and when last 
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seen by Mr. Gay could walk almost as well on that 
as on the other foot. 

Through the kindness of Mr. Gay, I am enabled 
to subjoin two wood-cuts, showing the appearance 
of the stump when applied on the ground, and also 
the bones preserved. 


aww Re)» 


Case 2.—Mr. Moore (Medical Times, 1857, vol. i., 
p. 312), in the year 1856, removed the four outer 
toes with the corresponding four metatarsal, the 
external cuneiform and cuboid bones, for an injury. 

‘The soft parts were so much injured that the cure 
was tedious, but the patient ultimately walked with 
a very slight limp, and as quickly as any other 
person. 

Case 3.—Mr. Wordsworth performed a similar 
operation at the London Hospital, and with similar 
results. 
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Mr. Benfield, of Leicester, excised the metatarsal 
bone of the great toe for necrosis in June, 1865. 
The patient made a good cure, with a useful foot. 

Again in February, 1866, he operated upon a 
man, aged 66, and excised the metatarsal bone of 
the left great toc for caries. The wound appeared 
to suppurate healthily, but on the fourth day the 
patient was attacked by shivering, followed by 
abscess of his right elbow and general acute 
pywmia, and died a few days after the operation. 

Mr. Sampson, of Southampton, removed the mota- 
tarsal bone of the great toe from a girl aged twelve 
years, for caries of several months’ duration, with 
sinuses on the dorsum of the foot leading to the 
diseased bone, 

The girl made a good recovery, and at the age 
of sixteen had a perfectly sound and healthy foot, 
and was actively engaged as a nurse, and hed not 
the slightest appearance of lameness in walking. 

Thave upon two occasions removed the metatarsal 
bone of the great toe, and with success. Upon one 
occasion I carefully preserved the periosteum, and 
when the patient left the hospital there was much less 
shortening of the inner side of the foot than usually 
obtains after this operation, and a new bone was in 
process of formation. 

Other metatarsal bones besides that of the great 
toe occasionally require removal. 

Mr, Barnard Ring, Stratford-on-Avon, for in- 
stance, excised the fifth metatarsal bone of the 
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A sailor, aged twenty-seven, was admitted on 
board the Dreadnought on 4th January, 1859. Three 
months previously he had felt pain in the left foot 
over the fifth metatarsal bone. The parts inflamed, 
swelled, and suppurated. Te had never received — 
any injury, but as steward of his ship had much 
walking. On admission there were two sinuses 
communicating with dead bone. An incision three 
inches long was made in the course of the bone, and 
the whole anterior surface which was found necrosed, 
with the exception of the articular surfaces, was 
removed. The wound gradually closed up, and in 
rather less than two months the patient was able to 
walk about without inconvenience. 

Mr. Birkett in 1857 removed the distal half of 
the first metatarsal bone from the epiphysis without 
opening the joint. The patient, a girl aged vight 
years, recovered completely, with very little shorten- 
ing of the toe, 

Mr. Herbert Budd, Worcester, in 1865 excised 
the posterior extremity of the first metatarsal bone 
from a married woman, for caries. He left the meta- 
tarso-phalangeal articulation intact. The patient 
recovered. ; 


Resection of Metatarso-Phalangeat Articulation, 
‘This operation was first performed by Professor 


Pancoast, of America, subsoquently by Professor 
Rignoli, of Pisa, and twice successfully by Fucke. 
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Champion twice resected the pusterior 
the first phalanx of the great toe in a state 


Strongly advocated by the late Mr. Liston, this 
6peration has on various occasions been performed 
in the United Kingdom. 


Resection of the Metatarso-Phalangeal Joint of the 
Great Toe, 


Mr. Hilton, on the 10th August, 1852, performed 
this operation upon a farm labourer, aged twenty- 
seven, for inflammatory disorganization of several 
months’ duration. An abscess formed u 
and some spicule of bone subsequently worked out; 


but eventually the wound healed, and the man was 
able to resume his work. 

In the Dublin Journat for 1859 we read that 
Mr. Butcher excised the metatarso-phalangeal joint 
of a strumous girl, aged eighteen, for caries. Mr, 
Butcher removed the ends of the bones with bone 
cutters, and divided the extensor tendon, “to pre- 
yent the cocking up of the great toe’s unguinal 
phalanx.” The operation was performed on the 
6th November, 1857, and six weeks after the wound 
had entirely healed, and she was able to return to 
her duties as a lady’s maid. Months afterwards Mr, 
Butcher reports that she moves about without ineon- 
venience. The only disfigurement was the dimin- 
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ished length of the toe. The intervening tissue 
between the cut surfaces of the first phalanx and 
metatarsal bones was fibrous, and so dense as to be 
almost cartilaginous. 

A man aged fifty-seven was admitted into Guy’s 
Hospital under the care of Mr. Bryant on July 4, 
1860, with disease of the metatarso-phalangeal joint 
of the left great toe, of many months’ duration. 

On July 9 Mr. Bryant excised the jomt. Rapid 
recovery followed, the parts being firmly ankylosed 
when he left the Hospital. 

Mr. O'Doherty, surgeon to St. Vincent's Hospital, 
resected the distal extremity of the fifth metatarsal 
bone and the whole of the phalanx. On the tenth 
day after the wound had healed by first intention, 
excepting that portion occupied by a sinus, This 
sinus continued to discharge for a considerable 
period, but ultimately got well, and the patient, 
a girl aged sixteen, could run about as well as ever, 
as the sole of the foot having been loft intact, and 
its breadth unimpaired, the foot remained a perfect 
organ of support. 

A mechanic, aged fourteen yours, residing at 
Worthing, was admitted into the Leeds infirmary 
on the Idth May, 1865, under the care of Mr. 
Wheelhouse. : 

About 2 month before admission an abscess had 
formed in front of tho metatarso-phalangeal joint, 
which did not heal up, but continued to discharge 
a little pus. 

aa 
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On admission a fistulous opening was seen in 
front of the joint, through which a probe was passed, 
when necrosed bone could be distinctly felt at the 
bottom of the sinus. 

May 25th.—Excision of the joint was performed, 
and half the metatarsal bone of the great toe was 
removed. 

Considerable pain followed the operation, and 
continued for several days; but the wound healed 
in sixteen days, and he was discharged cured. 

Mr. Herbert Budd, of Worcester, excised the first 
metaturso-phalangeal joint of a man, aged sixty, 
with success, 

‘This operation is not restricted to the great toe, but 
it is equally applicable to the metatarso-phalangeal 
joints of other toes. 

H. H——., aged twenty-four, was admitted under 
my care into the Charing Cross Hospital, December 
20, 1866, with a wound on the dorsum of the foot 
corresponding to the second metatarsal bone. 

His attention was first drawn to the part in April 
by a painful swelling appearing in that situation. 
He has been since then under treatment at various 
hospitals. 

When admitted there was a wound on the dorsum 
of the foot corresponding to the metatarso-phalangeal 
joint of the second toe, and discharging a quantity 
of offensive fotid matter, and a probe introduced 

1 disclosed the presence of diseased 
h January, 1867, I cut down and 
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excised the joint. The resulting cavity filled up 
but slowly, but the man ultimately did well, and 
was discharged at the expiration of four months. 


Resection of the Phalanges of the Toes. 


Probably in no instance has the progress of con- 
servative surgery been better exemplified than by the 
introduction of this operation. 

In the year 1863 Mr Burford Norman, of South- 
sea, in a case of necrosis growing from the distal 
phalanx of the great toe of a lad, instead of ampu- 
tating the toe at the joint behind the nail, dissected 
the integuments, nail included, away from the 
phalanx, and cut the latter through by forceps 
behind the seat of exostosis. 

The disease had existed for three years, and pro- 
truded at one point through the nail, causing great 
pain and inconyenience. The patient recovered 
completely, and in February, 1866, Mr. Norman 
writes me, “I have to-day seen this patient with a 
good toe and a good nail.” 

Mr. W. Dunnett Spanton, Hanley, kindly informs 
me: “ There is a patient now in the North Stafford- 
shire Infirmary who had compound fracture of the 
first phalanx of the great toe. I removed the entire 
phalanx, and now, a week afterwards, the part has 
contracted so that the bone of the second phalanx 
articulates with the head of the metatarsal bone, 
and there is no perceptible deformity, 


aa2 
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Sir Henry Thompson removed the proximate 
pean if ie gees conte cee 
and excellent recovery. 


Resection of the Sesamoid Bones, 


This, I believe, has never been performed except 
by Mr. Hilton, who upon two occasions cut down 
upon and removed the sesamoid bones, obtaining: 
ankylosis of the diseased joints. 


Amputation of Foot through the Metatarsal Bones. 


Although commonly described as Hey’s amputa- 
tion, this was first performed in this country by 
Mr, Turner, junior, of Yarmouth, in the year 1787, 
at the instigation of Dr, Aikin of that town. Mr. 
Hey may subsequently have adopted this proceed- 
ing, but he did not originate it. The operation 
which he published in 1799 was ono of a difierent 
and much more difficult nature, viz., “ Disarticula- 
tion of the front of the foot at the tarso-metatarsal 
articulations.” 

In Octobor, 1787, Mary Sloman, aged twenty-three 
years, consulted Mr. Turner, junior, of Yarmouth, 
for a considerable tumour upon the top of her foot. 
It began about two years before by a small and 
immoveable swelling on the second metatarsal bone, 
near to the joint of the toe, and gradually increased 
in size till its dimensions were as follows: trans- 
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versely it measured four inches and a half and 
longitudinally the same, and three inches thick. 

The tumour, of stony hardness and immoveable, 
was firmly attached to the four internal toes, and 
reached about half way up the metatarsus, causing 
great pain. The foot was entirely useless. 

Tn consultation it was thought hard for the patient 
to lose her leg at the usual place below the knee, 
and it was agreed that as much of the foot should 
be saved as could be, after completely removing the 
tumour and the parts connected with it. 

On the 8th of October, 1787, Mr. Turner per- 
formed the operation by the double flap. The 
foot was sawn through at the posterior part of 
the metatarsus, and tho hemorrhage was easily 
suppressed. 

The stump had completely healed on the 18th 
December. Mr. Turner adds, with great fairness, 
“The idea of operating in the middle of the foot 
was suggested by Dr. Aikin of this town (Yarmouth), 
and he has the merit of all the advantages the 
woman will certainly derive from the operation 
having been performed at that part.” 

The credit consequently of suggesting this pro- 
ceeding is due to Dr, Aikin, and of first performing 
it to Mr. Turner, of Yarmouth. 

‘This operation is so simple, and has been attended 
with such good results, that it is now generally 
adopted in appropriate cases. 





Amputation of the Toes, 

Often required for accident or discase, is 
frequently rendered necessary by bad manage 
of the feet in infancy and childhood. T 
consequently direct attention to four small 
upon this subject, which cannot be too ¢ 
studied. The first is entitled, “Onur Feet and 
Coverings,” from the pen of W. H. Flower, F.R.S 
the distinguished conservator of the Museum of th 
Royal College of Surgeons, The second, or 
Human Foot and the Human Hand,” is by # 
learned Professor of Human Anatomy at Cam 
bridge (Professor Humphry.) The third, or * Wh: 
the Shoe Pinches,” is by Professor Herman Meyer, 
of Zurich; whilst the fourth, “The Foot and i 
Coverings,” is a translation of Campers work 
“On the Best Form of the Shoe,” published b 
Mr. Dowie. 

‘The subject has been so ably treated in 
monographs that, eyon if space permitted, it 
be a work of supererogation for me to enlarge uy 
it here; I will therefore only observe, that 
mischief of which we complain is not so much 
result of maltreatment of the adult, as of misn 
ment of the young; and therefore impro 
should commence in the nursery as well as in 
shoemaker’s shop. The foot of the infant is 
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frequently thrust into ill-made elastic worsted socks, 
so much too short that the foot is converted into a 
last to stretch the fabric to its required length. We 
have seen how delicate and complicated is the organ- 
ization of the metatarso-phalangeal joint of the great 
toe of an infant, and how easily it may be diverted 
from its proper direction. We all know how painful 
it is even to an adult to wear a stocking of insuffi- 
cient length. How much more painful must it be 
to an infant, and how much more certainly must 
the pressure act upon these joints and establish 
that deformity necessitating operative interference. 
Again, a child’s shoe rarely affords sufficient length 
and space for the free play of its toes; a shoe may 
appear to be half-an-inch or more too long, and yet 
in reality so much too short as to cause pressure and 
distortion. This arises from ignorance on the part 
of the last-maker as to the true shape of the toes. 
A last is always tapered off at its anterior extremity, 
so that its thinnest portion is that which corresponds 
to the tips of the toes, where, in fact, the toes are 
clubbed and considerably thicker than at any other 
part. This, of course, tends to the neat appearance 
of the shoe, but militates greatly against the due 
development and well-doing of the foot. 

Amputation of the toes has frequently been per- 
formed for accident, disease, and deformity. 

W. J— , aged nineteen, had his four inner toes 
crushed by machinery, the little toe alone eseaping. 
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He was taken to the North Staffordshire Infirmary, 
where Mr. Folker removed the entire row of toes, as 
he considered that the little toe, although uninjured, 
would, if left, have been much in the way. 

Mr. Hunter, of Margate, September 2, 1864, 
removed the great toe and corresponding metatarsal 
bone of the left foot from a man, aged twenty-one. 
‘The patient was discharged cuved fifty-three days 
after the operation; also, July 15, 1864, the great 
toe and the corresponding metatarsal bone of right 
foot of a girl, aged fifteen. The patient was dis- 
charged cured, 

This operation has also been performed by Messrs. 
Flint, Meade, and other surgeons, for caries and 
necrosis. 

Mr, O'Doherty, St, Vincent’s Hospital, Dublin, 
removed the second metatarsal bone with its toe. 
He says (Dublin Quarterly, 1859): “I found it 
more difficult than | expected to separate its posterior 
extremity. The hemorrhage was copious, the com~- 
municans tibialis artery and internal plantar haying 
been wounded. The operation was followed by 
severe inflammation and suppuration, but the patient 
ultimately recovered, and six months after walked 
as well as ever.” 

Towards the latter end of last year, 1867, I 
removed both the great toes of a gentleman, aboye 
fifty years of age, who came from abroad for the 
purpose of having the operation performed. The 
toes in question were so distorted that they were 





THE HUMAN FOOT. 457 


twisted across the backs of the neighbouring toes, 
rendering walking extremely painful and difficult. 
In both feet I made an upper and a lower flap, and 
cut through the front of the metatarsal bone ob- 
liquely from before backwards and outwards, thus 
affording a bevelled surface, and doing away with the 
abrupt projection which would otherwise have been 
formed by the head of the metatarsal bone. Liga- 
tures were applied to the arteries, and the flaps 
brought together by sutures. 

Tntense pain and severe inflammation ensued in 
hoth feet with implication of the absorbents, so that 
for some days his condition caused me considerable 
anxiety. He ultimately, however, did remarkably 
well, and at the end of ten weeks was able to wear 
an ordinary pair of boots, and to walk so entirely 
withoyt limping, that no one would suppose he had 
undergone anything of the kind. 

If I should ever be called upon again to perform 
this operation, L would rely upon strips of wet lint 
to keep the flaps together, instead of employing 
sutures. The patient complained so greatly of the 
intense agony and tension caused by the latter, and 
the relief experienced by their severance was so 
manifest, that I am convinced they did more harm 
than good, inflicting unnecessary torture without 
effecting the slightest benefit, When cut through, 
the wound gaped as much as at the time of 
operation, but it gradually closed in; whilst the 
employment of the carbolic acid effectually pre- 
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vented any undue suppuration, and as we have seen, 
the patient was well in a comparatively short time. 


Resection of the Front of the Foot at the Tarso- 
Metatarsal Joints, or Hey's Operation. 


“Tn the year 1797,” writes Mr, Hey, “a case 
occurred that led me to a new mode of operating, 
which, upon repeated trial, has fully answered my 
expectations, Mary Sedgwick, of Otley, aged 
eighteen years, was brought to the Leeds Infirmary, 
on account of an ulcer on the upper part of the foot, 
at the root of the first and second toes. Upon 
examination I found the metatarsal bones carious, 
and determined to remove the three first metatarsal 
bones and so much of the smaller bones of the 
tarsus as were covered with diseased integuments; 
but upon sawing the metatarsal bones, they were 
found to be so soft that they might easily be cut 
with a knife. I did not think it prudent to leaye 
any portion of bone that was in so diseased a state; 
consequently, I removed the greatest part of the 
cuboid bone with a small portion of the astragalus, 
‘The extent of disease in the metatarsus and tarsus 
put me under the necessity of removing all the toes, 
which were now rendered useless, and suggested & 
method of finishing the operation, which proved 
highly advantageous to the patient. Having dis- 
sected out the metatarsal bones, and removed the toes 
by a transverse incision made at their junction with 
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the metatarsal bones, I elevated the integuments and 
muscles forming the sole of the foot, and applied 
their extreme edge (where I had cut off the toes) to 
the edge of the wound made through the integuments 
and museles on the upper part of the foot. ‘The 
parts were retained in contact by sutures.” 

‘This, it will be seen, was a much more difficult 
and complicated operation than that originated by 
Turner, twelve years before, of sawing across the 
metatarsal bones: it also shows that Mr. Hey, even 
at that date, did not participate in the dread of Sea 
through the spongy tarsal bones. 

“Tn the year 1799,” continues Mr, Hey, “T had 
the opportunity of repeating this operation, and 
found it to answer perfectly my expectations. 

“T made a mark across the upper part of the foot 
to point out as exactly as I could the place where the 
metatarsal bones were joined to those of the tarsus. 
About half-sn-inch nearer the toes I made a trans- 
verse incision through the integuments and muscles 
covering the metatarsal bones. From each extremity 
of this wound I made an incision (along the inner 
and outer side of the foot) to the toes. I remoyed 
all the toes at their junction with the metatarsal 
bones, and then separated the integuments and 
muscles forming the sole of the foot from the inferior 
part of the metatarsal bones. . . . I then separated 
with the scalpel the four smaller metatarsal bones 
at their junction with the tarsus, which was easily 
effected, as the joints lie in a straight line across 
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the foot. The projecting part of the first cuneiform 
bone, which supports the great toe, I was obliged to 
divide with a saw.” 

Baron Larrey, to facilitate the performance of this 
operation, in his “Clinical Surgery,” 1829, draws 
attention to the projections of the fifth metatarsal 
bone on the outside, and of the internal cuneiform 
bone on the inside of the foot, and recommends the 
lower flap to be made some lines longer than the 
upper; whilst Mr. South observes (Chelius, p. 951): 
“If the projection of the fifth metatarsal bone 
cannot be properly made out, a point two inches 
before and below the outer ankle will sufficiently 
distinguish it. The projection on the first metatarsal 
bone, if it cannot be felt, will be found nine lines 
below a line supposed to be drawn from the pro- 
minence of the fifth metatarsal bone directly to the 
inside of the foot.” 

I am indebted to the kindness of Mr. C. Williams, 
of Norwich, for the following case :— 

A man, aged twenty-eight, suffered from a round 
jagged ulcer on the sole of his right foot, from which 
sinuses led to various metatarsal bones, whieh were 
felt to be denuded of periosteum. Having been 
under treatment for a long time, without deriving: 
much benefit, he, in June, 1861, entered the Norfolk 
and Norwich Hospital, under the care of Mr. Frith. 

Mr. Frith removed the metatarsus by Hey's opera- 
tion, The wound healed by first intention, and the 
patient was able to walk uncommonly well. 
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Sir William Fergusson (Lancet, 1857, vol. i, 
p: 165) performed Hey’s operation upon an elderly 
woman, for an ulcer on the dorsum of the foot, which 
would not heal. The patient recovered with an 
excellent stump. 

J. B—, a labourer, aged twenty-two, was 
admitted into St. Thomas’s Hospital, under the 
care of Mr. Le Gros Clark, on the 10th August, 
1865, for an accident, in which the four inner tocs 
of his left foot were crushed. Mr. Clark removed 
the tocs at the tarso-metatarsal joints. Some sup- 
puration ensued, but he left the hospital well, fifty- 
three days after his admission. 

The present distinguished surgeon of the Leeds 
Infirmary has also honorably connected his name 


with the tarso-metatarsal articulation by the following 
case, for which I am indebted to his liberality and 
kindness. 


Removal of the Anterior Part of the Foot at the 
Tarso-Metatarsal Articulation by Lateral Flaps, 
ty Samuel Hey, of Leeds. 


8. A. B—, aged eighteen, a thin delicate girl, 
came to the Leeds Infirmary, at the beginning of 
July, 1865, on account of an enchondroma of the 
left foot, affecting or situated on the second and 
third metatarsal bones, 

It commenced four years before, and slowly in- 
creased in size. The skin over it was natural. Its 
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size was two inches from side to side by one 


coverings, it was difficult to judge of its precise 
extent. In form it was irregularly nodulated. In 
consistence hard and obscurely elastic. Painless on 
pressure. 

The case came in for operation on December 28, 
1865. Various opinions were given as to the best 
mode of operation, so as to ensure the removal of 
the whole of the disease; but it appeared to me that 
none could be satisfactory short of removing the 
whole of the front part of the foot. An incision was 
made along the dorsum of the foot, and carried round 
each side of it, skirting the edge of the tumour so 
as to save all the sound skin, and forming two lateral 
flaps uniting behind the posterior part of the tumour 
in the sole of the foot, at a point opposite the com- 
mencement of the incision on the dorsum. This 
avoided the skin stretched over the plantar aspect. 
The knife was then carried behind the three external 
metatarsal bones, the ligaments of the fourth being 
next divided, and the internal cuneiform bone eut 
across with a strong knife. The flaps were abundant, 
and formed a most satisfactory stump. They were 
united by wire sutures, and healed almost entirely by 
first a 

The) perfectly satisfactory. The covering 
of the stump is abundant; and with an ordinary 
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with an ordinary shoe the patient, six months after 
the operation, can walk so entirely without limp, 
that no one can say which is the deficient foot. 

The only remark to be made is, that an operation 
so successful in a special case may possibly be useful 
when election is open. 
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